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EP0 702 082A1 

Description 

Detailed Description of the Invention 

s This invwrtion relates to the slmclure of the variable regions of mouse bnmunoglobulins against idjotyoes of an 
a^ge^ecrf.chunaninunun^^^ 

reagents and reagents for purification of biomacromolecules. 

More detailedly. this invention relates to the amino add sequences of the H chain and L chain variable reaions «rf 
„ y^,^ ^,e„ aiiuywi-specnic numan immunoglobulin oroduced bv a 

lymfjoblastod cell strain, and relates to the base sequences of the genes of the variable regions 

r»ife^!n T^^TT t '^'^o" o» monoclonal antibodies by cell fusion or immortalization of 

,5 Iti^^r'^'^^^''^,?^'^'^''^"^- '^9*'«".monoclonalantibodiesagainstmaliJ. 

IS nam tumor cells are utilized not only fbr fundamental researches such as analyses of tumor antigens, but in Sum 
dagnoses. image diagnoses of tumors using labeled antibodies, and have extremely high utilization value. Particularly 
SS^rtTiSS*^' ""onodonal antibodies are expected as ideal antibodies in the clinical field, since they have 

In such circumstances, one of the present inventors, as disclosed detailedly in Japanese Uid-Open Patent Publi- 
20, cabon No. 201994/1983 (= U. S. Patent Na 5.286.647; EP-A-839.02157.3). jian2e Uid-O^P^^^^^ 

^ ^^'^ ^ monoclonal antibody having a high reactivity with human cancer' cells. 
H^^ng findings are obtained about the antibody (named CU^IgQ) produced by this ceil strain, that the antibody 

25 onttie surface of the cancer cells and moreover inhibits proliferation of the cancer cells. At present IhTwhole amino 

® ^ "^^^ ^«rious researches have been made on 

J»«)J^erefore.thevariablereg.onsofantibodieshavevarious*^^ 

stmchjres of the antigenic detemiinants on the surfaces of antigens to be recognized. Thus, an antibody itself can be 
considwed to be an antigen, and in the case, the structures of the variable regions of the antibody are caned idlotypes 
and antabodies against the idlotypes of the antibody are called antindotypic antibodies. The stmcture corresponding^ 
anantigenicd«eiTninartlscalledanidiotope. An idiotypecanbeft^^ Itwasreported 
anti-idiotypic antibodies (Ab2) against an antibody (Abl ) exist antibodies which compettti^y inhibrtSg 
of Abl to an antigen and have idiotopes analogous to antigens recognized by the antibodies, i.e. antibodies having 
structures as so-called internal images of the antigen. iiuouie* navmg 

In view of the above findings, anti-idiotypic antibodies are expected to be utilized for the purpose of treatinent and/or 

diagnosis of cancers. 

ismade possible. It is generally difficult to get cancer antigens in large amounts, and it is restricted from a safety aspect 
and an ethical aspect to directly immunize human beings with cancer cells as antigens. Therefore, these problems can 
be avoided by performing immunization with an anti-idiotypic antibody in place of an antigen 

In a diagnostic aspect anti-idiotypic antibodies can be utilized to examine the state of immune reactions against 
fs can«rce«s^Specifically. itsen/esforeartydetectionof cancers. judgmertotm^ 
one s antibodies against cancer antigens existing in Mie blood or humor of cancer patients. 
Under such technical background, problems as stated below are underiying to be solved 
1) When anti-idiotypic antibodies are utilized as vaccines or diagnostic dnigs. it is necessary to provide these anti- 
bodi^^lai^,eamountsandstably.2)Thereisapossibilitytogivemorepowerfulvacd^ 
>o in functionality by altering or modifying the antaaodies. 

A mettiod by gene manipulation is considered as a means for solving ttie sbow problems, i.e. a means for realizing 
improvement of production amount of the antibodies and elevation or modification of ttie activities of tiie antibodies. 

f=or example, m ttie case of ttie problem of 1). it can be considered to solve the problem by cloning such an antibody 
gene, introducing ttie gene into host cells such as animal cells or Escherichia cofi. expressing the antibody gene to give 
5 a large amount of the antibody, and in the case of the problem of 2). it can be considered to alter such an antibody so 
as to have stronger immunogenicity by artificially changing ttie antibody gene, ortodesign an antibody molecule having 
a higher vaccinal activity by adding a functfon which ttie antibody does not inherentty have, for example an enzymatic 
activity, an immunity Induction activity or ttie like to ttie antibody molecule or a fra^nt ttiereof 
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For accorrplishment of these purposes, separation of arrti-idtotypic antit)ody genes, and clarrfication of their struc- 
tures are necessary. However, there has not so far been known anything at all about the structures of L chains and H 
chains constituting antindiotypic antibodies against Idiotypes of CLN-tgG. and the gene structures of the variable regions 
having a function to specifically bind to idiotopes of CLN-lgG. 

Thus the main object of thiis invention is to darrfy the gene structures of the L chains and the H cfiains of anti-CLN- 
IgG idiotype antOxxiles. 

The present inventors have succeeded in creating hytnidcmas producing, respectively, five kinds of mouse anti- 
CLN-IgG idiotype antSxxlies (Idio 3. Idio 17, Idio 20, Idto 27 and klio 33) having yl and k isotypes against the idiotypes 
of CLN-lgG; have s^)arated, from the hybridomas. cDNAs encoding the L chains and H chains of the anti-tdiotypic 
antibodies, respectively; have clarified their DNA base sequences; have determined, based on these sequences, the 
amino acid sequences of the L chains and H chains of the antOxxlies. respectively; and have completed this invention. 

Thus, according to this invention are provided an immunogk)bulin H chain variable region fragment which contains 
a hypervariable region CDR1 having an amino add sequence selected from 

(1) Ser lyr Trp Met His; 

Asp Tyr Tyr Met: Asn; and 
Asn Tyr Trp Met Gin , 

a hypervanat)le regan CDR2 having an amino add sequence selected from 

^2) lie Tyr Pro Gly Asn Ser 

Asp lie Ser Tyr Ser Gin Asn 
Phe Lys Asp; 

Phe lie Arg Asn Lys Ala 
Asn Leu Tyr Thr Thr Asp 
Tyr Ser Ala Ser Val Lys 
Gly; 

Phe lie Arg Asn Lys Ala 
Asn Tyr Tyr Thr Thr Glu 
Tyr Ser Ala Ser Val Lys 
Gly; and 

Ala lie Tyr Pro Gly Asp 
. . Gly Asp Thr Arg Tyr Thr 

Glu Lys Phe Lys Gly , 
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and a hypervariable region CDR3 h^an amino acid sequence selected from 

^3) Glu Glu lyr Asp Tyv Asp 
Thr Leu Asp lyr; 
Asp Arg Gly Gly Arg Asp 
Trp Tyr Phe Asp Val; 
Asp Gly Phe Leu Arrr 

— w - — 

Trp Tyr Phe Asp Val; and 
Ser Gly Tyr Tyr Gly Ser 
Phe val Gly Phe Ala Tyr i 



and DNA and Rrw fragments encoding the imrrainoglobulinH chain variaw«r«w«^^ _ 

^ ^ ^ Tyr Arg Ala Ser Lys Ser Val 
ss Gin Leu His Leu Ala lie Val 

Tyr Met His; 

Tyr Arg Ala Ser Lys Ser Val 
Ser Thr Ser Gly Tyr ser Tyr 
^° Met His; 

Lys Ala Ser Gin Asp val Asn 
Thr Ala Val Ala; and 
3* I^ys Ala Ser Gin Asp Val Thr 

Thr Asp Val Ala , 

^ afWen^arialDle region CDR2 having an amino add sequence selected from 

^2) Leu val Ser Asn Leu Glu Ser; 

Leu Val Ser Asn Leu Asp Ser;. and 



4S 



Ser Ala Ser Tyr Arg Tyr Thr, 



50 
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and a hypervariable region CORS having an amino add sequence selected from 

.^3) Gin His lie Arg Val Ala Tyr 
Thr; 

Gin His lie Arg Gly Ala Tyr 
Thr; 

Gin His lie Glu Gly Ala Tyr 
Thr; 

Gin Gin His Tyr Ser Pro Pro 
Leu Thr; and 

Gin Gin His Tyr Ser Thr Ma 
Trp Thr ; 



20 and DNA and RNA fragments encoding the imnnunoglobulin L chain variable region fragment 

In this invention, cytoplasmic RNAs were prepared from the five mouse hybridomas. respectiv^y; the RNAs were 
converted to cDNAs by a reverse transcriptase; the ant03ody genes were amplified using these cONAs as templates 
and using the PGR method: the amplified DNA fragments were integrated into plasmids and doned; the b^e sequences 
of the insertion DNAs of the plasmids purified from Escherichia coli clones isolated were determined, and the amino 

25 acid sequences were deternrtined based on the base sequences. These steps are further detailedty described below. 

[1] Isdation of cytoplasmic RNAs 

Each mouse hybridoma is cultured and proliferated in a culture medium, e.g. and RDF or RPMI 1640 medium. 

30 containing 5% fetal bcmne serum under a suitable condition. e.g. under a condition of ZTC and a cartxsn dioxide con- 
centration of 5%; the resultant ceils are collected by centrifugation; and the cytoplasmic RNA is extracted from the celts 
by a conventional method. e.g. a method d^osed in 7.12 of Molecular Cloning (2nd edition, edited by Sambrook et al.. 
Cold Spring HartxK Laboratory Press 1989). The resultant cytoplasmic RNA can further be utilized as a template for 
cDNA synthesis. Specifically in this invention, the cytoplasmic RNAs were extracted from mouse hybridomas tvia 3. No. 

35 1 7. Na 20. Na 27 and Na 33. and provided for synthesis of cDNAs. 

[2] Synthesis of cDNAs 

Using a cytoplasmic RNA obtained in the step of [1] as a template, a single-strand DNA complementary to the 
40 mRNA is synthesized in the presence of dATP, dGTP. dTTP and dCTP using, as a primer, an ofigo dT corresponding to 
a poly A, or a synthetic nucleotide having a random sequence, and a reverse transcriptase. In the specific operations 
in the inventioa cDNAs were synthesized using the cytoplasmic RNAs obtained in the step of [1] as templates and a 
random hexanrter as a primer, respectively, and provided for the step of amplrf tcation of the antibody genes. 

45 [3] Amplification of antibody genes t>y PGR 

PCR re^;tion is performed in the presence of dATP, dGTR, dTTP, dCTP and Taq polymerase using as a template 
a single-strand cDNA obtained in the step of [2] and as a primer a sequence of the antaxxJy gene (e.g.. a sequence 
encoding a constant region, a variable region or a leader region of the antibody gene) to amplify the antibody gene. 
50 Suitably in the invention, the antibody genes were amplified using as ten^lates the single-strand cDNAs obtained in the 
st^ of [2] and using synthetic DNA oligomers corresponding to the sequences of the leader regions and variable regions 
of the L chains and H chains of the antibodies, respectively. 

[4] Cloning of PCR-amplified DNA fragments 

55 

A PCR-amplified DNA fragment obtained in the step of [3] is, directly or after treatment with restriction enzyme(s). 
ligated into one of various vectors, for example plasmid vectors such as pUC 18. pCRIOOO and pCR^ , phage vectors 
such as M 13 phage, and phagemid vectors such as pUC 1 18 and pBluescrpt SK^ to prepare a vector containing the 
Insertion fragmerrL Then. Escherichia coli is transformed witii tiie vector, and a colony of tiie Escherichia £Q|i containing 
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DNA fr^ments obtained .n the step of [3] were direcUy ligated. respectively, into pCRIOOO and pCR™ plimid^tor 

me^^S? f '^^'^r ' each Of the resultant plaLds 'and the piS^STere^u^^^:; 

the resultant Escherichia coli colonies, respectively. 

(51 Determination of the base sequences and amino acid sequences of the DNAs 

^e^aSrsro^r^r^^ 

the i^ertonf^gmen^ were p.«ied.;^ec«ve.y:«,eir^^ 

the amino acid sequences were presumed based on their base sequences, respectively ^"9* '"etnoo. and 

Hereafter, this invention is further specifically described below accoiding to exannles 
Drawings referred to in Exanples are bri^ described as follows. 

Fig. 1 is a drawing showing isotypes of monoclonal antibodies Idio 3. Idio 17. Idio 20 Idto 27 and Idio 33 
tocS:i^^:2rn?t«r:?rrrr^n°S^ 
inhiS/t?ebSX::n"?:S,r^^^^ 

3 7 M« 'SHa^ li^L^^- sequences of the H chain variable regions of monoclonal antibodies Idio 

3. W'0 17. WO20 Ido 27and ld.o33arenotatedinparallelacc^^^ 

hypervanable regions CDR1.CDR2 and CDR3 are determined. e regions oi ine 

3 idte^i 7 oi^t^ **** of the L chain variable regions of monoclonal antibodies Idio 

3Jdio 17. W.0 20 Idio 27 and Idio 33 are notated in parallel according to the Kabat's notation, and the regions of the 
hypervanable regions CDR1.CDR2 and CDR3 are determined. « regions or me 

Example 1: Preparation of mouse hybridomas 

Jiil^J "^"^ (produced by Cappel) is intraperitoneally injected to a Balb/c mouse on the first day 

as follows with CLN-IgG as an antgen. 

CLN-IgG purified from a culture medium of a human^uman hybridoma CLN^UZ H1 1 (ATCC No HB8307) accord- 

of 2 |ig/ki v«th physiological saline; an equal amount of complete Freund's adjuvant solution was added; and after mixing 
Jil (con-esponding to 100 ng of CLN-IgG) was subcutaneously injected into the 

^P*^? ^.T^f: ""^^ immunization was repeated 4 to 5 times, the murine spleen was 

enucleated 4 days after the final immunization and made to be spleen ceils, and they were used for the following cell 

A mouse parent cells NS-1 (ATCC TIB 18) and the spleen cells are washed with portions of RPM1 1640 medium 
not containing serum, respectively, and thebothoflhe cells are mixed and centrifuged. 1 ml of 50% polyethylene glycol 

rilJ^l!^ "'^ * °^ ® *® "^"^"^ « centrifuged at 400 x g for 5 minutes the 

pre^ljate B s^pended in 10 ml of RPM1 1640 medium containing 20% fetal bovine serum, and the suspension is 
spread into a 96-well microplate. 

in RPM1 1640 medium containing 10% fetal bovine serum. 

The antibody titers in the culture supernatants on the wells where proliferation was observed were assayed by an 
enzyme-labeled antbody technique: hybridoma clones secreting monoctonal antibodies which bind to CLN-IgG but not 
to humanIgG were obtained from the appropriate weHs by the fimiting dilution method; and these hybridoma clones 
were named Na 3. No 17. No. 20. Na 27 and No 33. j « « uurres 

Example 2: Determination of isotypes of the mouse antibodies 

Isotypes of the antibodies secreted from the 5 mouse hybridomas obtained in Example 1 were determined as follows 
using a mouse monoclonal antibody isotyping kit (produced by Amersham Co.). 

The mouse hybridomas are started to be cultured at a concentration each of 5 x lo^/ml in portions of RPM1 1640 
medium containing 10% fetal bovine serum, respectively, and S days later the culture supernatants are obtained one 
Sl'iS^^S^o^.®^"^ ^ ^^'^ test tubes, respectively; 3 ml portions of the culture supernatants 5-fold 
diluted with TBS-T (Tns^juffered saline (TBS. pH 7.6) containing 0.1% Tween 20) are added thereto respectively and 



6 




EP0702 082A1 




the mixtures are incubated 



temperature for 15 minutes. The culture 



imatants are discarded. 5 ml portions 



of TBS-T are added, and the typing sticks are washed at room temperature for 5 minutes. T6S-T was discarded, and 
the washing was repeated once more. 3 ml portions of a peroxidase-tabeled anti*mouse antikDody 500-fofel diluted with 
TBS-T are added, and the mixtures are incubated at room temperature for 15 minutes. The typing sticks are washed 
5 twice in the same manner as above; 3 ml portions of an enzyme sut>strate solution (obtained by adding one drop of 30% 
aqueous hydrogen peroxide to 50 ml of a TBS solution of 4-chloro-1 -naphtol) are added; the mixtures are subjected to 
reaction at room temperature fbr15 minutes; and then the sticks are washed with distilled water. The isotypes of the 
mouse antibodies are determined based on the resultant signals, respectively. 

As a result, as shown in Rg. 1 , all the isotypes of these antit^odies were yl and k. 



Example 3 : Examination of spectfk»ties of the anti-idiotypic antSxxiies 

tt was examined according to a dot blot technique, using an ECL Western blotting detecting reagent (produced by 
Amersham C^.), that the mouse anti-CLN-IgG idiotype antibodies specifically bind to CLN-tgG. The process is stated 



CLN-IgG and human IgGi (produced by Protogen Co.) were diluted with PBS to concentrations of 50 to 0.2 \i\Mi, 
respectively 2 ^1 portions of the thus prepared sanples were spotted on a nunrd)er of Hytx)rKj-ECL nitroceltulose mem- 
brane (produced by Amersham Ca), respectively and after being dried, the nitrocellulose menr4)ranes were allowed to 
stand at room tenrperature lor one hour in PBS-T (0.3% Tween 20-containtng PBS) containing 5% skim milk. After being 

20 washed with PBS-T, the nitrocellutose menbranes were allowed to stand at room temperature for one hour in the culture 
supernatants (500-fbld diluted with PBS-T) of mouse hybridomas No. 3, No. 17, No. 20, No. 27 and No. 33, respectively 
After being washed with PBS-T, the r^ocellulose membranes were allowed to stand at room temperature for one hour 
in portions of a peroxidase-labeled sheep anti-mouse Ig antft)ody 3.000-fbkJ diluted with PBS-T respectively. After being 
washed witii PBS-T, tiie nitrocellulose membranes were subjected to reaction for one minute in portions of the ECL 

2S detecting reagent and sheets of X-ray film were exposed Ibr 30 seconds to the tight emitted from the resultant nitrocel- 
lulose membranes, respectively 

The results of the sheets of X-ray film developed are shown in Rg. 2. Any of the five antOxxiies bound to CLN-IgG, 
but did not bind to human IgGi. Namely, it was revealed that these antibodies are specific to CLN-IgG. 

Next, it was examined whether or not ttie mouse antibodies have an activity to inhibit the binding of a human mon- 

30 oclonal antibody CLN-IgG to a human cancer cell. The method is stated below. 

A human cervical carcinoma cell ME-180 (available from ATCC) is cultured in DF medium (a 1 :1 mixed medium of 
DME : F-12) containing 10% fetal bovine serum. At the stage when the number of the celts becomes 5 x 10^ to 1 x 10?, 
the celts are detached from the bottom face of the Petri dish using trypsin, coltected by centrifugation and sufficierrtty 
washed with the medium. A cqnstant number (1 0^/100 )il) each of the cells is placed in each well of a 96-well microtiter 

35 plate, and allowed to stand at 37''C overnight to be attached on the plate. 50 ]i\ portions of 3% glutaraldehyde solution 
were added dropwise into the respective wells, and the mixtures are allowed to stand at 37''C for 20 minutes to fix the 
celts. The cells of each well are centrifuged at 200 x g for 10 minutes and washed tiiree times with a gelatin buffer (10 
mM phosphate-buffered physiological saline containing 0.3%getatin); 200 \i\ portions of 1% bovine serum albumin (BSA) 
solution are added dropwise; and tiie mixture is allowed to stand at 37<*C for one hour to block the plate. The celts are 

40 washed three times witti the gelatin buffer to rerrove BSA not adsorbed. Thereafter, dilutions at various rates (100 to 
1 .000.000-fbtd) of the ascites obtained by intraperitonealty inoculating into mice the various hybridomas seaeting the 
mouse anti-idiotypic antdxxiies are added dropwise togetiier with CLN-IgG (50 ^g each), and the nnixtures are subjected 
to reaction at 3T*C for one hour. The cells of these welts are washed three times with the gelatin buffer, 50 \i\ portions 
of a 3.000-fbld diluted peroxidase-cor^ugated goat anti-human Ig antftxxiy (produced by TACO Co.) are added dropwise. 

45 respectively, and the mixtures are subjected to reaction at 37**C for 30 minutes. The cells are washed tiiree times witti 
the gelatin buffer, and portions of a substrate solution containing hydrogen peroxide and o-phenytenediamine are added 
to perform reaction in a darkroom. 10 minutes later. 50 ^1 portions of 5N sulfuric acid are added to step the reaction. 
When tiie peroxidase-conjugated goat anti-lg antibody remains on the microplate. namely when the human IgG to be 
bound tiiereto remains, a yellow reaction product having absorption at 490 nm is formed. The amount of CLN-IgG bound 

50 to tiie cancer cell is determined by measuring the amount of the reaction product by a spectrometer. 

tt was clarified, acceding to the above method, tiiat all the mouse antibodies Idio 3, Idio 17. Idio 20. Idio 27 and 
Idio 33 inhibit the binding of CLN-IgG to the cancer cell (Rg. 3). 

From the foregoing, these mouse antibodies are antibodies against tiie idiotypes of CLN-IgG. 

55 Example 4 : Preparation of RNA 

From the five Wncte of mouse hybridomas No. 3. No. 17. Na 20, Na 27 and No. 33. tiie cytoplasmic RNAs were 
extracted according to tiie metiiod disclosed in Molecular Cloning (2nd editic^. edited by Sambrook et al.. CokJ Spring 
Harbor Laksoratory Press 1989) 7. 12. as stated below. 
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collertedby centrifugation. andwashed JSJth lOtimes each 
volume of a phosphate^xjffered saline. The cells of these groups are centrifuged at 2.000 x g and 4-C for 5 minutes 
and the resultant precipitates are suspended in 200 jil portions of an RNA extracting solution (0.14 M NaCI 1 5 mM 
MgCl2. 10 mM Tris-HCI pH 8.6. 0.S% Nonidet P-40. 1 mM dithiothreitol. 20 mM vanadylribonucleoside complex) respec- 
tively. The suspensions are subjected to vortex for 1 5 seconds and allowed to stand on ice for 5 minutes. The resultant 
suspensions are centrifuged at 12.000 x g for 30 seconds to remove the ceH nudei as precipitates; to the supematants 
are. respectively, added 200 ^l portions of a proteinase buffer (0.2 M Tris-HCI pH 8.0. 25 mM EDTA pH 8 0 0 3 M NaCI 
1.2% SDS) and 1 |il portions of an aqueous proteinase K solution (20 mgAnl); and the mixtures are suffidently stirred 

and subjected to incubation atsrCfbr 30 minutes. Equal volume portionsof phenol/chloroform are added to 
solutions, respectively, and the mixtures are stin-ed. centrifuaed at 5.000 x g and mom t«nn«.rahjr<. w ia ■ 

then allowed to separate into organic layers and aqueous layers, respectivdy. 400 m porficins of isop'rop^i^'rod^^on 
ice in advance are added to the aqueous layers recovered, respectively, and the mixtures are allowed to stand on ice 
for 30 minutes. The mixtures are centrifuged at 12.000 x g and 4«C for 10 minutes to collect RNAs. The resultant RNA 
precipitates are washed with 1 mi portions of ethand. dried under reduced pressure and suspended in appropriate 
amount portions of TE buffer, respectively. Using the cytoplasmic RNAs obtained according to the above operations 
the antibody genes are amplified. » «h ««. 

gyqiTipIg $: Amplification and cloning of the antibody genes by the RT-PCR mettiod 

The antibody genes were amplified from the cytoplasmic RNAs obtained in Example 4. using a QeneAmp® RNA 
PGR kit (produced by Takara Shuzo Ca. Ltd.). First. 20 jil each of reactive solutions were prepared containing PGR 
buffer II (x1). 5 mM Mgdj. 1 mM dATP. 1 mM dGTP. 1 mM dTTP and 1 mM dCTP. 1 U/,d an RNase inhibitor 2 5 uM a 
random hexamer. 2.5 U^il a rwerse transcriptase and 100 ng each of the above-mentioned cytoplasmic RNA^. respec- 
tively: 20 111 portions of a mineral oil were overiaid thereon respectively: and incubations were perfbmied at room tem- 
peratire for 10 minutes, at 42»C for 15 minutes, at 99«C for 5 minutes and then at 4»C for 5 minutes to perform cDNA 
syrthesis by reverse transcription reaction. Then. 80 |il portions of a solution consisting of 4 ^l of 25 mM MgCI, 8 ul of 
lOx PGR buffer II. 65.5 |tl of sterile distilled water. 0.5 |tl of AmpliTaq DNA polymerase (5 UAil) and 2 jil of PGR wimers 
(each 100 pmoles) were added to the above 20 til of the reverse transcription reaction solutions: 80 |il portions of the 
mineral oil were overiaid thereon; and PGR reactions were succeedingly performed. Each reaction was performed by 

repeating 30 times thecydeof94»Cfbr1.5minutes.50«Cfbr2minutesand then 72«Cfbr3minutes.Thebase sequence 
of the PGR primers are shown below. The primers contained in a Ig-Prime™ Wt (produced by Novagen Go ) were used 
except for the primer of the leader sequence C for H chains. 



Primer for H chains 


Leader sequence A 
Leader sequence B 
Leader sequence C 
Constant region 


5' GGGAATTCATGRASTTSKGGYTI^RCTKGRTTT 3' 
5' GQGAATTCATGRAATGSASCTGGQ7YWTYCTCTT 3' 
5' TTAAATGGTATCCAGTGT 3' 

5' CCCAAGCTTCCAGGGRCCARKGGATARACIGRTGG 3' 



Primer for L chains 


Leader sequence A 
Leada- sequence B 
Constant region 


5' QGGAATTCATGRAGWCACAKWCYCAGGTCTTT 3' 
5' GGGAATTC ATGGAGACAGACACACTCCTGCTAT 3* 
5' CCCAAGCTTACTGGATGGTGGGAAGATGGA 3' 



In ttie abovft the alphabets other than A. G. G and T mean the following bases. R=A/G. W»A/T Mnosine Y-C/T 
D=A/G^. K=GAT. H=A/Gn-. S=G/G. V=A/G/G. M«A/G. B»G/G/T . . . 

10 Hi portions of the resultant 1 00 |il each of the PGR reaction products are sut^ected to 1 .5% agarose gel electro- 
phoresis, and it was confirmed that tiie antibody gene fragments each about 600 bp tong were amplified. As a result, in 
the case of the H chains, the antibody genes derived from Na 3 and No. 17 were amplified in the leader sequence A. 
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I No. 20 and No. 27 were amplified in the leader sequence B. and the antibody gene 
derived from No. 33 was amplified in the leader sequence C. On the other hand, in the L chains, the arrtilxxiy genes 
derived from No. 27 and No. 33 were amplified in the case where the leader sequence A was used, and the antibody 
' genes derived from No. 3. No. 17 and Na 20 were amplified in the leader sequence B. 
5 Each of the PCR-amptif ied fragments about 600 bp long was integrated into pCR 1 000 vector or pCR^ vector using 
TA cloning kit (produced by Invitogen Co.). Specifically, ligation mix solutions were prepared by mixing 1 ^1 portions of 
the PCR reaction products. 1 \i\ portions of 10 x the ligation buffer. 2 )if portions of pCRIOOO or pCR™ vector (corre- 
sponding to 50 fig), 1 ^1 of T4 DNA ligase and 6 \i\ portions of sterilized water, respectively; and incubated ovemight at 
1 2''C. Separately, 50 (il portions of a suspension of a competent Escherichia coli INVaT strain, to which portions were 
10 added 2 ^1 portions of 0.5 M p-mercaptoetiianol, respectively, were prepared: and 1 |il portions of the above ligation mix 
solutions are ackJed tiiereta respectively. The mixtures are allowed to stand on ice for 30 minutes, incubated at 42*^0 
for one minute, and rapidly cooled on ice for 2 minutes. 450 ^1 portions of SOC medium warmed to 42''C in advance 
were added to tiie resultant Escherichia coli solutions, respectively, and the mixtures are cultured witii shaking at 37'*C 
fa one hour. Meanwhile. 25 fU portions of X-Gal (40 vnqf\x\) are spreaded onto a number of LB agar plates each containing 
15 Kanamycin (50 ^g/ml). respectively, and tiie agar plates are incubated at 37<*C until each X-Gal completely permeates 
the agar plate. 

200 ^1 portions of the Escherichia coli culture broths after completion of culture were spread on the agar plate dried, 
respectively, and the plates were alkTwed to stand at 37^C ovemight to give white colonies each having Kanamycin 
resistance. 

20 Plasmk:^ were purified from the Escherichia coli ctones contairvng the respective antftxxiy genes, and named 
3KB1 1 , 1 7KB1 , 20KB1 , 27KA2. 33KA26, 3GB1 , 1 7GB7. 20GA2, 27GA5 and 33GC003. respectively Purific^on of ttie 
plasmids is performed as f61k>ws. 

The Escherichia coli strains containing tiie above plasmids, respectively, are cultured 37*'C ovemight in 100 ml 
portions of LB medium containing Kanamycin (50 ^g/rnl), respectively. Each of the resultant culture broflis is centrifuged 

25 at 3,000 rpm for 10 minutes; tiie cells collected are suspended in 3 ml of an ice-coded suspension (50 mM glucose, 1 0 
mM EDTA. 2 mM Tris-HCI pH 8.0); and the suspension is allowed to stand at room temperature for 5 minutes. 6 mi of 
an alkali lysing solutim (0.2 N sodium hydroxide, 1% SDS) is added, and the mixture is mixed by gently turning the 
centrifugation vessel upside down, and allowed to stand on ice for 5 minutes. 4.5 ml of an Ice-cooled neutirafizing solution 
(5 M potassium acetate pH 4.8) is added, and the mixture is centrifuged at 12,000 rpm and 4''C for 10 minutes. The 

30 supernatant is transferred into another centrifugation vessel; 1 ml of heat-treated 100 ^g/ml RNase A solution is added; 
and tiie mixture is subjected to reaction for one hour in an incut^ator of 37<'C to perform RNA digestion. To the reaction 
solution are added 6 ml of TE buffer-saturated phenol and 6 ml of chtoroform/isoamyl alcohol (24:1), and the mixture is 
subjected to vortex for 30 seconds and tiien centiifuged at 10,000 rpm and 4*'C for 3 minutes. The aqueous layer is 
transferred into another centrifugation vessel, an equal amount of isopropanol is added, and the mixture is sulf identty 

35 mixed and then centrifi^ed at 10,000 rpm and room temperature for 10 minutes. 

The resultant precipitate is washed with 1 ml of 70% coM (-20"C) ethanol. dried under reduced pressure, and dis- 
sotved in 480 \i\ of sterilized water. The solution is tiansferred into an Eppendorf tube; 120 |il of 4 M NaCI and 600 |il of 
1 3% polyethylene glycol #6000 are added; and tiie mixture is allowed to stand on ice for 20 minutes. The mixture is tiien 
centrifuged at 10,000 rpm and 4''C for 10 minutes, and ttie precipitate is washed witii 1 ml of 70% cold (-20<'C) ethanol. 

40 dried under reduced pressure and dissolved in 1 00 |il of TE buffer. The resultant purified ptasmid was used as a template 
for sequencing reaction. 

Example 6 : Determination of the base secpjences 

45 Sanger reactions were performed using as templates the plasnrtkis cfoning purified in Example 5 and a fluorescence- 
labeled primer; the reaction products were analyzed by a ONA sequencer DSQ-1 (produced by Shimadzu Corporation); 
and the DNA base sequences of tiie insert parts of tiie plasmkJs were also determined. 

The sequencing reactions were performed using AmpliTaq cyde sequencing kit (produced by Takara Shuzo Co.. 
Ltd.) and a fluorescence-labeled primer in a reagent kit (produced by Wakunaga Pharmaceutical Co.. Ltd.) exclusively 

50 used for a fluorencene-type DNA sequencer. Rrst. 2 to 4 (ig of one of tiie plasmids purified as stated in Example 5 is 
mixed with 1 jxl of the FITC-labeled primer (1 p mole/jil, fonward or reverse is used) and 2 |il of tiie 10 x cycling mix 
solution, and sterilized water is added to prepare 10 ^1 in final volume of a reaction mix. Four tubes are prepared in 
which 2 iml portions of the termination mix (A. G, C, T) were placed in advance, respectively 2 |xl portions of tiie atxsve 
reaction mix were taken and placed into the respective tubes. The mixtures are conected by centrifugation, 1 0 |il portions 

55 of a mineral oil are overiaid. and cycling reactions are performed under the following conditions; Precycle 95''C, 3 minutes; 
first cycle 95*C 30 seconds. 60**C 30 seconds, 72*C 1 minute (repeated 1 5 times); second cycle 95*C 30 seconds. 72"C 
1 minute (repeated 15 times); postcycle 4*'C. 

2 ^l portions of a reaction-stopping dye solution (95% formaldehyde, 20 mM EDTA, 0.05% methyl violet) are added, 
and the mixtures are mixed by centrifugation and preserved at 20*'C until tiiey are electrophoresed. 
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one obtained by adding pure water to atSsuTM r mi m » tbc u.^ 
lamo. and 1.S* nudiyleneliisaciylaiiMe. boUi praduxd by Bra-RAO Ca) to make lha whola en™7^^ 

15)11 of TEMEO;aJlowing the mixture to stand overnight to mai<e it gel. k -w-na 

hour^!5?jr DMA sequencer DSQ-1 . and prerun was performed at a constant voltage of 1 ,000 V tor one 

iTS ^1 f « ^ *® *^ up from the bottom part of the tube by a micr<>svrinaea^ 

loaded onto the gel. Samples nin was performed at a constant electric power olS w for 12 hour^ "^"^^-^"^^ and 

After conrpietion of dectroohoresis. the base 
sequencewascor.irn^byseque^^ 

The resultant base sequeoces of the variable regions of the H chains and L chains of tS^iTe wS^^ 

Relation between the sequence numbers and the sequences of the clones are as follows- 

Sequence Na 1 : Idio 3 H chain variable region (done 3GB1) 

Sequence Na 2 : Idio 1 7 H chain variable region (clone 1 7GB7) 

Sequence Na 3 : Idio 20 H chain variable region (clone 20GA2) 

Sequence Na 4 : Wio 27 H chain variable region (done 27GA5) 

Sequence Na 5 : Idio 33 H chain variable region (done 33GC003) 

Sequence Na 6 : Idio 3 L chain variable region (clone 3KB1 1) 

Sequence No. 7 : Wio 1 7 L chain variable region (clone 1 7KB1) 

Sequence No. 8 : Idio 20 L chain variable region (done 20KB1) 

Sequence Na 9 : Idio 27 L chain variable region (done 27KA2) 

Sequence NalO : Idio 33 L chain variable region (done 33KA26) 

Example 7 Determination of hypervariable regions 

al . fS,^*"^ ® ^^<^ to the numbering of Kabat et 

al. s data b^ (Sequences of proteins of immunologicai interest Frfth edition. U. S. Department of health and hunan 
sen^ices. Public health service. I^lational Institutes of Health. NIH Publication Na Sl-sSj^t^ JlSgT^Te 

^aS: ^J-r^^^- *° °* ^ Certified amino add sequences of the hypeniriable 

regions CDR1 . CDR2 and CDR3. retrieval by a conputer was performed using the aba^Kabat et al VdST^e^S 
a protein data base NBRF-POB (National Biomedical Research Foundation - Jrotein data base) Re^ 36 
27 H^inTDR? Wio 3 H Chain CDR1 . Idio 17 H chain CDR1. Idio 20 H chain CDR1. Idio 

Z L ^ rnZ' ^ " ® *- *^ CDR2. kfio 27 L chain CDR2 anc^ Idio 

33 L Cham CDR2 were the same as those of known antibodies, but the amino acid sequences of other CDRs were 



10 



revealed to be novel sequen^^^ 
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Sequence Listing 
Seq. I.D. number : 1 
Sequence length : 399 
Sequence type : nucleic acid 
Strandedness : double 
Topology : linear 
Sequence kind : mRNA 
Original source 

Organism : mouse 
IS Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : U.399 
Characteristics determination method : S 
^ Symbol expressing characteristics : sig peptide 

Presence position : 1.,27 
Characteristics determination method : S 
Sequence 

CTC TCG GTA ACT TCA GGG GTC TAG TCA GAG GTT CAG CTC CAG GAG TCT 48 
Leu Ser Val Thr Ser Gly Val lyr Ser Glu Val Gin Leu Gin Gin Ser 

.5 1 5 

GGG ACT GTG CTG GCA AGG CCT GGG GCT TCA GTG AAG ATG TCC TGC AAG 96 
30 Gly Thr val Leu Ala Arg Pro Gly Ala Ser val Lys Met Ser Cys Lys 

10 15 ;2o 

GCT TCG GGC TAG ACC TTT AAC AGC TAG TGG ATG CAC TGG GTA AAA CAG 144 
Ala Ser Gly Tyr Thr Phe Asn Ser T/r Trp Met His Trp Val Lys Gin 
25 30 35 

^ AGG CCT GGA CAG GGT CTG GAA TGG ATT GGC GCG ATT TAT CCT GGA AAT 192 

Ar9 Pro Gly Gin Gly Leu Glu Trp lie Gly Ala lie lyr. Pro Gly Asn 
40 45 50 55 

AGT GAT ATT AGC TAG AGC CAG AAC TTT AAG GAC AGG GCC AAA CTG ACT 240 
Ser Asp lie Ser Tyr ser Gin Asn Phe Lys Asp Arg Ala Lys Leu Thr 

60 65 70 

GCC GTC ACA TCC ACC AGC ACT GCC TAC ATG GAA CTC AGA AGC CTG ACA 288 
Ala Val Thr Ser Thr Ser Thr Ala T/r Met Glu Leu Arg Ser Leu Thr 
75 flO 85 

45 AAT GAG GAC TCT GCG GTC TAT TTC TGT ACA AAA GAG GAA TAT GAT TAC 336 

Asn Glu Asp Ser Ala Val Tyr Phe Cys Thr Lys Glu Glu Tyr Asp Tyr 

90 95 100 

GAC ACC CTG GAC TAC TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 384 
Asp Thr Leu Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr val Ser Ser 
SO 105 110 115 

GCC AAA ACG ACA CCC 399 

Ala Lys Thr Thr Pro 

120 

55 
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Sequence Listing 
5 Seq. I.D. number : 2 

Sequence length : i|02 
Sequence type : nucleic acid 
Strandedness : double 
10 Topology : linear 

Sequence kind : mRNA 
Original source 

Organism : mouse 
Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : ^..^02 
Characteristics determination method : S 
Symbol expressing characteristics : sig peptide 
Presence position : I..30 

Characteristics determination method : S 
Sequence 

ATrCTGTOGCTAACTTCAGGGGTCTACTCAGAGOT 
lie Leu Ser Val Thr Ser Gly Val ivr Ser Glu Val Gin Leu Gin Gin 

TCTGGGACTGTCCTGGCAASGCCTGGGGCT-ICAGTCJU«5Jm5^ 
Ser Gly Ihr Val Leu Ala Arg Pro Gly Ala Ser Val Lys Met Ser cys 

^5 20 

AAGGCTTOGGGCTACACCTlTAACAGCTACTOGAroCACTCGGTAAAA 
Lys Ala ser Gly Tyr Thr Wie Asn Ser oyr Trp Met His Trp Val Lys 



20 



25 



35 



40 



50 



25 30 35 

CAG AGG OCT GGA CM GGT CTC GAA TCG ATT GGC GCG ATT TAT OCT ^ 
Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly Ala He lyr Pro Glv 

45 50 

AAT AGT GAT ATT AGC TAG AGC CAG AAC TTT AAG GAC AGG GCC AAA CTC 
Asn ser Asp He Ser Tyr Ser Gin Asn Phe Lys Asp Arg Ala Lys Leu 
55 60 65 

ACTGCCGTCACATCCACCAGCACTGCCTACAaGGAACTCAGAAtSCCTO 
Thr Ala val -nir Ser Ttir Ser Ttir Ala Tyr Met Glu Leu Arg Ser^ Leu 
75 80 



85 



'TCA GCC AAA ACG ACA CCC 
Ser Ala Lys Thr Thr Pro 
120 



105 



48 



96 



144 



192 



24 0 



288 



45 ' ^^^'^<^^<^^«^GOGGTCTATTrCTGTACAAAAGAGGAATATGAT 336 

Thr Asn Glu ASP Ser Ala val Tyr Phe Cys Thr Lys Glu Glu oyr Asp 

55 ioo 

TAG GAC ACC era GAC TAG TGG GGT CAA G6A ACC TCA GTC ACC GTC TCC 
Tyr Asp Thr Leu Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser 



384 



402 



55 
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Sequence Listing 
Seq. I,D* number : 3 
Sequence length : ^38 
Sequence type : nucleic abid 
Strandedness : double 
Topology : linear 
Sequence kind : mRNA 
Original source 

Organism : mouse 
Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : 

Characteristics determination method : S 
Symbol expressing characteristics : sig peptide 
Presence position : 

Characteristics determination method : S 
Sequence 

ATG GAS TTC GGG CTA AAC TCG GTT TTC CTP GTA ACA CTT TTA AAT GGT 48 
Met Glu Phe Gly Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 

-15 . -10 -5 

ATC CAG TGT GAG GTG AAG CTG GTG GAG TCT GGA GGA GGC TTG GTA GAG 96 
lie Gin Cys Glu Val Lys Leu val Glu Ser Gly Gly Gly Leu Val Gin 

1 5 10 

CCT GGG GGT TCT CTC AGA CTC TCC TGT GCA ACT TCT GGG ITA AOC TTC 144 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ttir Ser Gly Leu Thr Phe 

15 20 25 

ACT GAT TAC TAC ATG AAC TGG GTC CGC CAG CCT CCA GGA AAG GAA CTT 192 
Thr Asp Tyr T/r net Asn Trp val Arg Gin Pro Pro Gly Lys Glu Leu 

30 35 40 

GAA TGG TTG GGT TTT ATT AGA AAC AAA GOT AAT CTT TAG ACA ACA GAC 240 
Glu Trp Leu Gly Phe lie Arg Asn Lys Ala Asn Leu Tyr Thr Thr Asp 
45 50 55 60 

TAC AGT GCA TCT GTG AAG GGT CG6 TTC ACC ATC TCC AGA GAP AAT CCC 288 
Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Pro 

65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG ACA ACT GAG GAC AGT 336 
Gin Ser He Leu Tyr Leu Gin Met Asn Thr Leu •Hir Thr Glu Asp Ser 
45 80 85 90 

GCC ACT TAT TAC TGT GCA AGA GAT AGG GGG GGG AGG GAC TGG TAC TTC 384 
Ala Thr Tyr Tyr Cys Ala Arg Asp Arg Gly Gly Arg Asp Trp Tyr Phe 

95 100 105 

GAT GTC TGG GGC GCA GGG ACC ACG GTC ACC GTC TCC TCA GCC AAA ACG 432 
50 Asp Val Trp Gly Ala Gly Thr Thr Val Thr val Ser Ser Ala Lys Thr 

110 115 120 

ACA CCC 438 
Thr Pro 
125 

55 



13 



w 



30 



50 



EP0 702 082A1 



Sequence Listing 
Seq. I.D. number : 4 
Sequence length : 411 
Sequence type : nucleic dcid 
Strandedness : double 
Topology : linear 
Sequence kind : mRNA 
Original source 

Organism : mouse 
;5 Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : 

Characteristics determination method : S 
20 Symbol expressing characteristics : sig peptide 

Presence position : 1 . • 30 
Characteristics determination method : S 
Sequence 

25 err GTA ACA COT TTA AAT GOT ATC GAG TCT GAG GIG AAG CTO GTO GAG 

Leu val rtiv Arg Leu Asn Gly lie Gin cys Glu Val Lys Leu Val Glu 
-10 -5 . a 5 



ACC GTC TCC TCA GCC AAA ACG ACA CCC 
Thr Val Ser Ser Ala Lys Thr Thr Pro 
i20 125 



48 



96 



144 



TCT GGA GGA GGC TTG GTA CAG COT GOG GGT TCT CTG AGA CTC TCC TCT 
Ser Gly Gly Gly Leu Val Gin Pro Gly Gly Ser Leu Ar^ Leu Ser Cys 

15 20 
GCA ACT TCT GGiS TTC ACC TTC ACT GAT TAC TAC ATC AAC TGG GTC CGC 
Ala Thr ser Gly Phe atir Phe Thr Asp lyr Tyr Met Asn Ttp Val Arg 
25 30 35 

^ C«5CCrcCAGGAAAGGCACPrGAGTGGTTCGGTTrTArrAGAAACAAA 192 

Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu Gly Phe He Arg Asn Lys 
40 45 50 

GOT AAT TAT TAC ACA ACA GAG TAC AGT GCA TCT GTO AAG GGT CGG TTC 
Ala Asn Tyr Tyr Thr Thr Glu lyr Ser Ala Ser Val Lys Gly Arg Phe 
40 55 60 65 

ACC ATC TCC A6A GAT AAT TCC CAA AGC ATC etc TAT CTT CAA ATC AAC 
Thr He ser Arg Asp Asn Ser Gin Ser He Leu Tyr Leu Gin Met Asn 
^0 75 ao " 85 

ACC CTC AGA GCT GAG GAC AGT GCC ACT TAT TAC TCT GCA AGA GAT GGG 336 
45 Thr Leu Arg Ala Glu Asp Ser Ala Thr Tyr Tyr Cys Ala Arg Asp Gly 

^ ^00 
TTC CTA CGG GAC TGG TAC rrC GAT GTC TGG GGC GCA GGG ACC ACG GTC 
Phe Leu Axg Asp Trp Tyr Phe Asp val Trp Gly Ala Gly Thr Thr Val 
AOS 110 



240 



288 



384 



411 



55 



14 



10 



15 



EP0702 082 A1 



Sequence Listing 
Seq. I,D. number : 5 
Sequence length : 363 
Sequence type : nucleic acid 
Strandedness : double 
Topology : linear 
Sequence kind : mRMA 
Original source 

Organism : mouse 
Sequence characteristics 

Symbol expressing characteristics : CDS 
20 Presence position : 1..363 

Characteristics determination method : S 
Sequence 

GAG GTT CAG CTC CAG CAG TCT GGG GOT GAA CTG GCA AGA CCT GGG GCT 48 
Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala 
1 5 10 15 

TCA GTG AAC TTG TCC TGC AAG GCT TCT GGC TAG ACC TTT ACT AAC TAG 96 
Ser Val Asn Leu Ser cys Lys Ala Ser Gly Tyx Thr Phe Thr Asn Tyr 

20 25 30 

TGG ATG CAG TGG GTA AAA CAG AGG CGT GGA CAG GGT CTG GAA TGG ATT 144 
Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 

35 GGG GCT ATT TAT CCT GGA GAT GGT GAT ACT AGG TAG ACT CAG AAG TTC 192 

Gly Ala He Tyr Pro Gly Asp Gly Asp Thr Arg Tyr Thr Gin Lys Phe 

50 55 60 

AAG GGC AAG GCC ACA TTG ACT GCA GCT AAA TCC TCC AGC ACA GCC TAC 240 
40 Lys Gly Lys Ala Thr Leu Thr Ala Ala Lys Ser Ser Ser Thr Ala Tyr 

65 70 75 

ATG CAA CTC AGC AGC TTG GCA TCT GAG GAC TCT GOG GTC TAT TAC TGT 288 
Met Gin Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
45 80 85 90 95 

GCA AGA TCG GGC TAC TAT GGT AGC TTC GTT GGG TTT GCT TAC TGG GGC 336 
Ala Arg Ser Gly Tyr Tyr Gly Ser Phe Val Gly Phe Ala Tyr Trp Gly 

100 105 lid 

CAA GGG ACT CTG GTC ACT GTC TCT GCA 363 
Gin Gly Thr Leu Val Thr Val Ser Ala 
115 120 



25 



30 



50 



55 
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10 
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Sequence Listing 
Seq, I.D, number : 6 
Sequence length : 35i| 
Sequence type : nucleic acid 
Strandedness ; double 
Topology : linear 
Sequence kind : mRNA 
Original source 

Organism : mouse 
Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : 1..354 

Characteristics determination method : £ 
Sequence 



GAC ATT GTG CTC ACA CM TCT CCT GOT TCC TTA GOT GTA 1^ 
ASP He Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Pro Leu 



GGG CAG AGG GCC AGO ATC TCA TAC AGG GCC AGO AAA AGT GTC CAG OTA 
Gly Gin Arg Ala Thr He Ser oyr Arg Ala Ser Lys Ser Val Gin Leu 
'0 20 25 30 

CAT CTG GOT ATA GOT TAT ATG CAC TCSG AAC CAA CAG AAA CCA GGA CAG 
His Leu Ala He Val avr Met His Trp Asn Gin Gin Lys Pro Gly Gin 
35 40 45 

CCA CCC AGA CTC Crc ATC TAT err GTA TCC AAC OTA GAA TCT GGG GTC 
Pro Pro Arg Leu Leu He Tyr Leu Val Ser Asn Leu Glu Ser Gly Val 

SO 55 so 

CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC 
Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Plie ihr Leu Asn 

65 70 75 

ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TCT CAG CAC 

He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr cys Gin His 
®^ « 90 95 

ATT AGG GTA GCT TAC AOG TTC GGA GGG GGG ACC AA6 CTC GAA ATA AAA 
He Arg Val Ala Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 

105 1X6 

CGG GCT GAT GCT GCA CCA 
Arg Ala Asp Ala Ala Pro 
115 



48 



96 



144 



192 



240 



288 



336 



354 



55 
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Sequence Listing 
Seq. I,D. number : 7 
Sequence length : M38 
Sequence type : nucleic acid 
Strandedness : double 
Topology : linear 
Sequence kind : mRNA 
Original source 

Organism : mouse 
^5 Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : 1..^38 
Characteristics determination method : S 
20 Symbol expressing characteristics : sig peptide 

Presence position : 1..39 
Characteristics determination method : S 
Sequence 

25 CTA TGG GTA CTG CTG CTC TGG GTT CCA GGT TCC ACT GGT GAC ATT GTG 48 

I*eu Trp Val Leu Leu Leu Trp Val Pro Gly Ser Thr Gly Asp He Val 

-10 -5 . 1 

CTG ACA CAS TCT CCT GCT TCC TTA GCT GTA TCT CTG GGG CAG AGG GCC 96 
Leu Thr Gin Ser Pro Ala Ser Leu Ala val Ser Leu Gly Gin Arg Ala 
30 5 10 15 

TCC ATC TCA TAC AGG GCC AGC AAA AGT GTC ACT ACA TCT GGC TAT AGT 144 
Ser He Ser Tyr Arg Ala Ser Lys Ser Val Ser Thr Ser Gly Tyr Ser 

20 25 30 

TAT ATG CAC TGG AAC CAA CAG AAA CCA GGA CAG CCA CCC AGA CTC CTC 192 
35 Tyr Met His Trp Asn Gin Gin Lys Pro Gly Gin Pro Pro Arg Leu Leu 

35 40 45 50 

ATC TAT CTT GTA TCC AAC CTA GAA TCT GGG GTC CCT GCC AGG TTC AGT 24 0 
He Tyr Leu Val Ser Asn Leu Glu Ser Gly Val Pro Ala Arg Phe Ser 

55 60 65 

GGC AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC ATC CAT CCT GTG GAG 288 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn He His Pro Val Glu 

70 75 60 

GAG GAG GAT GCT GCA ACC TAT TAC TGT CAG CAC ATT AGG GGA GCT TAC 336 
Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gin His He Arg Gly Ala Tyr 

85 90 95 

ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA CGG GCT GAT GCT GCA 384 
Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg Ala Asp Ala Ala 

100 105 110 

CCA ACT GTA TCC ATC TTC CCA CCA TCC AGT AAG CTT GGG AAA CGG TTC 432 
Pro Thr Val Ser He Phe Pro Pro Ser Ser Lys Leu Gly Lys Arg Phe 
115 120 125 130 

GCA CCG 4 38 

Ala Pro 

55 



40 



45 



50 
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Sequence Listing 
5 Seq. I.D. number : 8 

Sequence length : ^^^ 
Sequence type : nucleic acid 
Strandedness : double 
10 Topology : linear 

Sequence kind : mRNA 
Original source 

Organism : mouse 
Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : 28..417 
Characteristics determination method : S 
Symbol expressing characteristics : sig peptide 
Presence position : 28..90 
Characteristics determination method : S 
Sequence 

GGCCGOG GTGAGAACOG TTX3GGAArPC ATG GAG ACA GAC ACA CIC CTO 48 

Met Glu Thr Asp Thr I*eu Leu 
-20 -15 

CTA OGG GTA CTC CTG CTC TGG GTT CCA GGT IXX: ACT GGT GAC A 95 
^ Leu Tip Val Leu Leu Leu Trp Val Pro Gly Ser Thr Gly Asp lie Val 

-10 -5 ^ 

CTG ACA CAG TCT CCT GCT TCC TTA GCT GTA TCT GIG GGG CAG AGG GCC 144 
Leu mir Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly Gin Arg Ala 
5 10 15 

55 ACC ATC TCA TAC AGG GCC AGC AAA AGT GTC AGT ACA TCT GGC TAT AST 192 

Thr lie Ser Tyr Arg Ala Ser Lys Ser Val Ser Thr Ser Gly Tyr Ser 
20 25 30 

IVVT ATG CAC TCG AAC CAA CAG AGA CCA GGA CAG CCA CCC AGA CIC CTC 240 
Tyr Met His Trp Asn Gin Gin Arg Pro Gly Gin Pro Pro Arg Leu Leu 

45 50 

ATC TAT err GTA TCC AAC CTA GAC TCT GGG GTC CCT GCC AGG TTC AGT 288 
tie Tyr Leu Val Ser Asn Leu Asp Ser Gly val Pro Ala Arg Phe Ser 
55 60 ss 

GC5C AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC ATC CAT CCT GTO GAG 336 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lie His Pro Val Glu 

''^ 75 80 

GAG GAG GAT GOT GCA ACC TAT TAC TGT CAG CAC ATT GAG GGA GCT TAC 384 
Glu Glu ASP Ala Ala iTir Tyr lyr cys Gin His lie Glu Gly Ala Tyr 

50 ®^ 90 95 

ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA 417 
Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
^00 105 

55 



45 



18 



10 
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Sequence Listing 
Seq. I.D. number : 9 
Sequence length : M20 
Sequence type : nucleic acid 
Strandedness : double 
Topology : linear 
Sequence kind : mRNA 
Original source 

Organism : mouse 
15 Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : 31* -^20 
Characteristics determination method : S 
20 Symbol expressing characteristics : sig peptide 

Presence position : 31* -90 
Characteristics determination method : S 
Sequence 

25 GCGGCCGCGG TGAGAACCGT TTGGGAATTC ATC GAG ACA GAG TCC GAG 48 

Met Glu Thr Gin Ser Gin 
-20 -15 
GTC TTT GTA TTC GTG TTT CTC TGG TTG TCT GGT GOT GAG GGA GAG ATT 96 
val Phe Val Phe Val Phe Leu Trp Leu Ser Gly val Asp Gly Asp lie 
30 -10 -5 X 

GTG ATC ACG GAG TGT GAC AAA TTC ATC TCC ACA TCA GTA GGA GAG AGG 144 
Val Met Thr Gin Ser His Lys Phe Met Ser thr Ser Val Gly Asp Arg 

5 10 15 

GTC AGT ATC AGG TCG AAG GCG AGT GAG GAT GTG AAT ACT GGT GTA GGG 192 
Val Ser lie Thr Cys Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 

20 25 30 

TCG TAT CAA GAG AAA GGA GGA GAA TCT GGT AAA GTA CTC CTT TAG TGG 240 
Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys I*eu Ueu Leu Tyr Ser 

35 40 45 

GGA TGG TAG GGG TAG ACT GGA GTG GGT GAT GAG TTC ACT GGG AGT GGA 288 
Ala Ser Tyr Arg lyr Thr Gly val Pro Asp His Phe Thr Gly Ser Gly 
so 55 60 ^5 

TGT GGG AGG GAT TTC ACT TTC AGG ATC AGG GGT GTC GAG GGT GAA GAC 336 
Ser Gly Thr Asp Phe Thr Phe Thr lie Ser Gly Val Gin Ala Glu Asp 

70 75 80 

CTC GGA GTT TAT TAG TGT GAG GAA CAT TAT AGT GGT GGT GTC ACG TTC 384 
Leu Ala val Tyr Tyr Cys Gin Gin His Tyr Ser Pro Pto Leu Thr Phe 
85 90 95 

50 GGT GGT GGG ACC AAG CTC GAA CTC AAA GGG GGT GAT 420 

Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp 
100 105 



35 



40 



45 



55 



19 



10 
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Sequence Listing 
Seq. I,D. number : 70 
Sequence length : 360 
Sequence type : nucleic acid 
Strandedness : double 
Topology : linear 
Sequence kind : mRNA 
Original source 

Organism : mouse 
Sequence characteristics 

Symbol expressing characteristics : CDS 
Presence position : I..360 
20 Characteristics determination method : S 

Symbol expressing characteristics : sig peptide 
Presence position : 1..12 
Characteristics determination method : S 
Sequence 

C5GT GTT GAC GGA GAC ATP GTC ATC GAG TCT CAC AA^ 

Gly Val Asp Gly Asp lie val Met Thr Gin Ser His Lys Phe Met Ser 

30 ^ - 5 jLQ 

ACA TCA GTP GGA GAC AGG GTC ACC ATC ACC TGC AA6 GCC AGT CAG GAT 
Thr Ser Val Gly Asp Arg Val Thr He Thr C/s Lys Ala Ste Gin Asp 



25 



35 



15 20 25 

<nG ACT ACT GAT GTA GCC TGG TAT CAA CM JUUl CCA OCy^ CAA TCT CCT 
val our tlu: Asp Val Ala Trp Tyrr Gin Gin Lys Pro Arg Gin Ser Pro 

^° 35 40 

AAA CTA CTG ATT TAC TOG GCA TCC TAT OGG TAC ACT GGA GTC CCr GAT 
Lys Leu lie lyr Ser Ala Ser oyr Arn TVr Thr Gly Vil Pro Asd 

40 SO 55 

CGCTTCACTGGCAGTGGATCTGGGAOGGATTTCACrrrCACCATCAGC 
Arg Phe Ttvc Gly Ser Gly Ser Gly iHr Asp Phe Thr Phe Thr He Ser 

" 65 70 75 

AGT GTG CflG GCT GAA GAC CTS GCA GXT TAT TAC TOP CAS CAA CAT TAT 
Ser val Gin Ala Glu Asp I*u Ala Val Tyr oyr Cys Gin Gin His lyr 
80 S5 90 

AGTACTGOGTGGAOGTrCGGTGGTGGCACCAflGCTCGAAAaCAAAaSG 
Ser -mr Ala Trp Ttxr Phe Gly Gly Gly Thr Lys Leu Glu He Lys Arg 

so ^5 100 ios 

GCT GAT GCT GCA CCA ACT GTA TCC 
Ala Asp Ala Ala Pro Thr Val Ser 
lio las 

55 



45 



<8 



96 



144 



192 



24 0 



288 



336 



360 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 



(i) APPLICANT: 



(A) NAME:HAGIWARA, Yoshlhide 

(B) STREET: 4-14, Hiraisanso 

(C) CITY:Takarazulca-shi 

(D) STATE :Hyogo-ken 

(E) COUNTRY: Japan 

(F) POSTAL CODE (ZIP) : none 

(ii) TITLE OF INVENTION: AMINO ACID SEQUENCES OF ANTI- IDIOTYPIC 
ANTIBODIES AGAINST ANTI-CANCER HUMAN MONOCLONAL ANTIBODY, 
AND DNA BASE SEQUENCES ENCODING THOSE SEQUENCES 

(ili) NUMBER OF SEQUENCES: 48 

(Iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM:MS DOS 4.0 

(D) SOFTWARE: Microsoft Word, Version 5.5 

(V) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER:EP 94 115 683.8 

(B) FILING DATE: October 5, 1994 



(2) INFORMATION FOR SEQ ID NO: 1: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
{ D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

( A ) NAME/KEY : H-CDRl - 1 

(D) OTHER INFORMATION :hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 

Ser Tyr Trp Met His 

5 

(2) INFORMATION FOR SEQ ID NO: 2: 

SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

MOLECULE TYPE: protein 
FEATURE : 

( A ) NAME /KEY : H-CDRl - 2 

(D) OTHER INFORMATION: hypervariable region 
SEQUENCE DESCRIPTION: SEQ ID NO: 2: 



(i) 

(ii) 
(ix) 

(xi) 
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Asp Tyr Tyr Met Asn 
5 

(2) INFORMATION FOR SEQ ID NO: 3: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

{XX) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY :H-CDRl-3 

(D) OTHER INFORMATION :hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Asn Tyr Trp Met Gin 
5 

(2) INFORMATION FOR SEQ ID NO: 4: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

{ A ) NAME/KEY : H-CDR2 - 1 

(D) OTHER INFORMATION :hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Ala He Tyr Pro Gly Asn Ser Asp He Ser Tyr Ser Gin Asn Phe Lys 
5 10 15 

Asp 

(2) INFORMATION FOR SEQ ID NO: 5: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

( A ) NAME /KEY : H-CDR2 -2 

(D) OTHER INFORMATION :hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Phe He Arg Asn Lys Ala Asn Leu Tyr Thr Thr Asp Tyr Ser Ala Ser 
5 10 15 

Val Lys Gly 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 
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(A) NAME/KEY : H-CDR2-3 

(D) OTHER INFORMATION: hypervarlable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Phe lie Arg Asn Lys Ala Asn Tyr Tyr Thr Thr Glu Tyr Ser Ala Ser 
5 10 15 

Val Lys Gly 

(2) INFORMATION FOR SEQ ID NO: 7: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY :H-CDR2-4 

(D) OTHER INFORMATION: hypervarlable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Ala lie Tyr Pro Gly Asp Gly Asp Thr Arg Tyr Thr Glu Lys Phe Lys' 

5 10 15 

Gly 

(2) INFORMATION FOR SEQ ID NO: 8: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 10 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

( A ) NAME / KEY : H-CDR3 - 1 

(D) OTHER INFORMATION: hypervarlable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Glu Glu Tyr Asp Tyr Asp Thr Leu Asp Tyr 

5 10 

(2) INFORMATION FOR SEQ ID NO: 9: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 i near 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY :H-CDR3-2 

(D) OTHER INFORMATION: hypervarlable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Asp Arg Gly Gly Arg Asp Trp Tyr Phe Asp Val 

5 10 

(2) INFORMATION FOR SEQ ID NO: 10: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY:H-CDR3-3 

(D) OTHER INFORMATION :hypervariable reoion 
(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 10: ''^'3^°^ 

Asp Gly Phe Leu Arg Asp Trp Tyr Phe Asp Val 

5 10*^ 

(2) INFORMATION FOR SEQ ID NO: 11: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY :H-CDR3 -4 

(D) OTHER INFORMATION: hypervariable region 
(XX) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Ser Gly Tyr Tyr Gly Ser Phe Val Gly Phe Ala Tyr 

5 10 

(2) INFORMATION FOR SEQ ID NO: 12: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY:L-CDR1-1 

(D) OTHER INFORMATION: hypervariable reqion 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Tyr Arg Ala Ser Lys Ser Val Gin Leu His Leu Ala He Val Tyr Met 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY :L-CDRl-2 

(D) OTHER INFORMATION: hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Tyr Arg Ala Ser Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His 

5 10 15 
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(2) INFORMATION FOR SEQ ID NO: 14: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY : L-CDRl-3 

(D) OTHER INFORMATION: hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 

Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 

5 10 

(2) INFORMATION FOR SEQ ID NO: 15: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY: L-CDRl-4 

(D) OTHER INFORMATION: hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Lys Ala Ser Gin Asp Val Thr Thr Asp Val Ala 

5 10 

(2) INFORMATION FOR SEQ ID NO: 16: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:? amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

( A ) NAME /KEY : L-CDR2 - 1 

(D) OTHER INFORMATION: hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Leu Val Ser Asn Leu Glu Ser 

5 

(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:? amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

( A ) NAME / KEY : L-CDR2 - 2 

(D) OTHER INFORMATION: hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 



25 



EP 0 702 082 A1 



Leu Val Ser Asn Leu Asp Ser 
5 

(2) INFORMATION FOR SEQ ID NO: 18: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH:? amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(XL) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY:L-CDR2-3 

/ ooJlPi ^EI^ INFORMATION: hypervariable region 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: ""^y^^" 

Ser Ala Ser Tyr Arg Tyr Thr 
5 

(2) INFORMATION FOR SEQ ID NO: 19: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

( A ) NAME/KEY : L-CDR3 - 1 
^ (D) OTHER INFORMATIONrhypervariable region 

(xi) SEQUENCE DESCRIPTION: SEQ ID N0:19: ^^^^^^^ 

Gin His He Arg Val Ala Tyr Thr 
5 

(2) INFORMATION FOR SEQ ID NO: 20: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

(A) NAME/KEY :L-CDR3-2 

(D) OTHER INFORMATION: hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Gin His He Arg Gly Ala Tyr Thr 
5 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

{ A ) NAME/KEY : L-CDR3-3 

(D) OTHER INFORMATION: hypervariable region 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Gin His lie Glu Gly Ala Tyr Thr 
5 

(2) INFORMATION FOR SEQ ID NO: 22: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

( A ) NAME /KEY : L-CDR3-4 

(D) OTHER INFORMATION :hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

Gin Gin His Tyr Ser Pro Pro Leu Thr 
5 

(2) INFORMATION FOR SEQ ID NO: 23: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 i near 

(ii) MOLECULE TYPE: protein 
(ix) FEATURE: 

( A ) NAME/KEY : L-CDR3-5 

(D) OTHER INFORMATION :hypervariable region 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

Gin Gin His Tyr Ser Thr Ala Trp Thr 
5 

(2) INFORMATION FOR SEQ ID NO: 24: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE:nucleic acid 

( C ) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:cDNA 
(iv) ANTISENSE:no 

(iii) HYPOTHETICAL: no 
(ix) FEATURE: 

(A) NAME/KEY :H Leader Sequence A 
(D) OTHER INFORMATION:R is A or G; 

S is C or G; 

K is G or T; 

Y is C or T; 

M is A or C. 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

GGGAATTCAT GRASTTSKGG YYTMARCTKG RTTT 

(2) INFORMATION FOR SEQ ID NO: 25: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH:34 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 
(li) MOLECULE TYPE:cDNA 
(ill) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(ix) FEATURE: 

(A) NAME/KEY :H Leader Secmenco n 
(D) OTHER INFORMATION: S is C or G; 

Y is C or T; 
W is A or T; 

/ ^ . « R is A or G. 

(xi) SEQUENCE DESCRIPTION :SEQ ID NO:25: 

GGGAATTCAT GRAATGSASC TGGGTYWTYC TCTT 

(2) INFORMATION FOR SEQ ID NO: 26: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 inear 
(ii) MOLECULE TYPE:cDNA 

( ill ) HYPOTHETICAL : no 
(iv) ANTISENSE:no 
(ix) FEATURE: 

(A) NAME/KEY :H Leader Sequence C 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 

TTAAATGGTA TCCAGTGT 

(2) INFORMATION FOR SEQ ID NO: 27: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE:cDNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(ix) FEATURE: 

(A) NAME/KEY :H Constant Region 
(D) OTHER INFORMATION :R is A or G; 

K is G or T; 

, . ^ N is inosine. 

(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

CCCAAGCTTC CAGGGRCCAR KGGATARACN GRTGG 

(2) INFORMATION FOR SEQ ID NO: 28: 
(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : single 

(D) TOPOLOGY: linear 
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(li) MOLECULE TYPE:cDNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(ix) FEATURE: 

(A) NAME/KEY :L Leader Sequence A 
(D) OTHER INFORMATION:R is A or G; 

K is G or T; 

W is A or T; 

Y is C or T, 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

GGGAATTCAT GRAGWCACAK WCYCAGGTCT TT 

(2) INFORMATION FOR SEQ ID NO: 29: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : s ingle 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:cDNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(ix) FEATURE: 

(A) NAME/KEY:L Leader Sequence B 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

GGAATTCAAT GGAGACAGAC ACACTCCTGC TAT 

(2) INFORMATION FOR SEQ ID NO: 30: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

( D ) TOPOLOGY : 1 i near 

(ii) MOLECULE TYPE:cDNA 

(iii) HYPOTHET I CAL : no 

(iv) ANTISENSE:no 
(ix) FEATURE: 

(A) NAME/KEY :L constant 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

CCCAAGCTTA CTGGATGGTG GGAAGATGGA 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 357 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:mRNA 

(iii) HYPOTHETICAL : no 

(iv) ANTI SENSE: no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 



29 



EP0702082A1 



48 



96 



144 



S §tS - cc. J. cc. .c. 

J?? 2- - - - - - - -C .CC XT. 1 ..c 

25 30 

?S S^? |S ?S St §?S LI §S SJS IS SS IfJ Jl^ 

60 

AAG GAC AGG GCC AAA CTG ACT GCC GTC ACA TCC ACr arsr' inm 
tys ASP «. L„ ^„ Thr »la Val ?S ^ ^ 

80 

105 210 

ACC TCA GTC ACC GTC TCC TCA 

Thr Ser Val Thr Val Ser Ser 357 
115 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 366 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:mRNA 

( iii ) HYPOTHETICAL : no 

(iv) ANTISENSEino 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 

(A) NAME/KEY:Idio 20 H chain variable 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO? Sf 
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TAG ATG AAC TGG GTC CGC CAG CCT CCA GGA AAG GAA CTT GAA TGG TTG 144 
Tyr Met Asn Trp Val Arg Gin Pro Pro Gly Lys Glu Leu Glu Trp Leu 
35 40 45 

GGT TTT ATT AGA AAC AAA GCT AAT CTT TAC ACA ACA GAC TAG AGT GCA 192 
Gly Phe lie Arg Asn Lys Ala Asn Leu Tyr Thr Thr Asp Tyr Ser Ala 
50 55 60 

TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA CAT AAT CCC CAA AGC ATC 240 
Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Pro Gin Ser lie 
65 70 75 80 



CTC TAT CTT CAA ATG AAC ACC CTG ACA ACT GAG GAC AGT GCC ACT TAT 288 
Leu Tyr Leu Gin Met Asn Thr Leu Thr Thr Glu Asp Ser Ala Thr Tyr 
15 85 90 95 

TAC TGT GCA AGA GAT AGG GGG GGG AGG GAC TGG TAC TTC GAT GTC TGG 336 
Tyr Cys Ala Arg Asp Arg Gly Gly Arg Asp Trp Tyr Phe Asp Val Trp 
100 105 110 

20 GGC GCA GGG ACC ACG GTC ACC GTC TCC TCA 366 

Gly Ala Gly Thr Thr Val Thr Val Ser Ser 
115 120 

(2) INFORMATION FOR SEQ ID NO: 33: 
(1) SEQUENCE CHARACTERISTICS: 
2S (A) LENGTH: 366 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE:mRNA 
(ill) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISMrmouse 
(ix) FEATURE: 

(A) NAME/KEY: Idio 27 H chain variable 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

GAG GTG AAG CTG GTG GAG TCT GGA GGA GGC TTG GTA CAG CCT GGG GGT 48 
Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
5 10 15 

^ TCT CTG AGA CTC TCC TGT GCA ACT TCT GGG TTC ACC TTC ACT GAT TAC 96 

Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr Asp Tyr 
20 25 30 

TAC ATG AAC TGG GTC CGC CAG CCT CCA GGA AAG GCA CTT GAG TGG TTG 144 
Tyr Met Asn Trp Val Arg Gin Pro Pro Gly Lys Ala Leu Glu Trp Leu 
45 35 40 45 

GGT TTT ATT AGA AAC AAA GCT AAT TAT TAC ACA ACA GAG TAC AGT GCA 192 
Gly Phe lie Arg Asn Lys Ala Asn Tyr Tyr Thr Thr Glu Tyr Ser Ala 
50 55 60 

50 



55 
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TCT GTG AAG GCT CGG TTC ACC ATT Trr a^a r-»n, 

ser v,i ^, ?s? IS isj IS ss ?s 

80 



90 95 



ISJ S?!! S^^ 9^ OAC TGC TAC Vrc GAT GTC ™. 

_ , ...^ . ..^ pj^^ 



, Val Tro 
110 



GGC GCA GGG ACC ACG GTC ACC GTC TCC TCA 
Gly Ala Gly Thr Thr Val Thr Val Ser Ser 
lis 120 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 363 base pairs 

(B) TyPE:nucleic acid 

(C) STRANDEDNESS: double , 

( D ) TOPOLOGY : linear 

(ii) MOLECULE TYPErmRNA 
( ill ) HYPOTHETICAL : no 
(Iv) ANTISENSE:no 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM:mouse 
(ix) FEATURE: 

(A) NAME/KEY: Idio 33 H chain variable 
(xi) SEQUENCE DESCRIPTION: SEQ ID NoV 34; 

GAG GTT CAG CTC CAG CAG TCT GGG GCT GAA CTG GCA AGA CCT GGG GTT 
Glu val Gin Leu Gin Gin Ser Gly Ala Glu Leu Sa J?J Pro ^ Sa 

'^^^ TCT GGC TAC ACC TTT ACT AAC TAC 

ser val Asn Leu Ser Cys Lys Ala Ser Gly Tyr Thr pS JJS 

25 3Q 

?™ 21? CCT GGA CAG GOT CTG GAA TGG ATT 

Trp Met Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu to lie 

40 45 

GGG GCT ATT TAT CCT GGA GAT GGT GAT ACT AGG TAC ACT CAG AAG TTC 
Gly Ala He Tyr Pro Gly Asp Gly Asp Thr Arg Tyi ?S JJs 
^" 55 60 

AAG GGC AAG GCC ACA TTG ACT GCA GCT AAA TCC TCC AGC ACA GCC TAC 
Lys Gly Lys Ala Thr Leu Thr Ala Ala Lys Ser Ser Sa ?^ 

75 80 

mI? ^ T ^ ""^T GAG GAC TCT GCG GTC TAT TAC TGT 

Met Gin Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val iyr ^ ?S 
85 90 95 



48 



96 



144 



192 



240 



288 
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GCA AGA TCG GGC TAG TAT GGT AGC TTC GTT GGG TTT GCT TAG TGG GGC 336 
Ala Arg Ser Gly Tyr Tyr Gly Ser Phe Val Gly Phe Ala Tyr Trp Gly 
100 105 110 

CAA GGG ACT CTG GTC ACT GTC TCT GCA 363 
Gin Gly Thr Leu Val Thr Val Ser Ala 
115 120 

(2) INFORMATION FOR SEQ ID NO: 35: 



20 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 336 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 
{ D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE:mRNA 

(iii) HYPOTHETICAL: no 
(Iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
( ix ) FEATURE : * » 

(A) NAME/KEY: Idio 3 L chain variable 
(xl) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

25 GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GCT GTA TCT CCT CTG 48 

Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Pro Leu 
5 10 15 

GGG CAG AGG GCC ACC ATC TCA TAG AGG GCC AGC AAA AGT GTG CAG TTA 96 
Gly Gin Arg Ala Thr lie Ser Tyr Arg Ala Ser Lys Ser Val Gin Leu 
30 20 25 30 

CAT CTG GCT ATA GTT TAT ATG CAC TGG AAC CAA CAG AAA CCA GGA CAG 144 
His Leu Ala He Val Tyr Met His Trp Asn Gin Gin Lys Pro Gly Gin 
35 40 45 

CCA CCC AGA CTC CTC ATC TAT CTT GTA TCC AAC CTA GAA TCT GGG GTC 192 
Pro Pro Arg Leu Leu He Tyr Leu Val Ser Asn Leu Glu Ser Gly Val 
50 55 60 

CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC 240 
40 Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn 
65 70 75 80 

ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT CAG CAC 288 
He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gin His 
85 90 95 

45 

ATT AGG GTA GCT TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA 336 
He Arg Val Ala Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 



50 



(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 330 base pairs 



55 
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IS 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
5 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:mRNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
10 (ix) FEATURE: 

(A> wAn£;/KtiY:xaao 1/ u cnain variable 
(xi) SEQUENCE DESCRIPTION :SEQ ID NO: 36: 

GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GCT GTA TCT CTG GGG 48 
Asp He Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Glv 
5 10 15 

CAG AGG GCC TCC ATC TCA TAC AGG GCC AGC AAA AGT GTC AGT ACA TCT 96 
Gin Arg Ala Ser He Ser Tyr Arg Ala Ser Lys Ser Val Ser Thr Ser 
20 25 30 

GGC TAT AGT TAT ATG CAC TGG AAC CAA CAG AAA CCA GGA CAG CCA CCC 144 
Gly Tyr Ser Tyr Met His Trp Asn Gin Gin Lys Pro Gly Gin Pro Pro 
35 40 45 

AGA CTC CTC ATC TAT CTT GTA TCC AAC CTA GAA TCT GGG GTC CCT GCC 192 
25 Arg Leu Leu He Tyr Leu Val Ser Asn Leu Glu Ser Gly Val Pro Ala 
50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC ATC CAT 240 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn He His 
65 70 75 80 



20 



30 



35 



40 



50 



55 



CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT CAG CAC ATT AGG 288 
Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gin His He Arg 
85 90 95 

GGA GCT TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA 330 
Gly Ala Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 

(2) INFORMATION FOR SEQ ID NO: 37: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 330 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

(D) TOPOLOGY: linear 
45 (ii) MOLECULE TYPE:raRNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 

(A) NAME/KEY: Idio 20 L chain variable 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
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GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GCT GTA TCT CTG GGG 
Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly 
5 10 15 



48 



CAG AGG GCC ACC ATC TCA TAG AGG GCC AGC AAA AGT GTC AGT ACA TCT 
Gin Arg Ala Thr lie Ser Tyr Arg Ala Ser Lys Ser Val Ser Thr Ser 
20 25 30 



96 



10 



GGC TAT AGT TAT ATG CAC TGG AAC CAA CAG AGA CCA GGA CAG CCA CCC 
Gly Tyr Ser Tyr Met His Trp Asn Gin Gin Arg Pro Gly Gin Pro Pro 
35 40 45 



144 



15 



AGA CTC CTC ATC TAT CTT GTA TCC AAC CTA GAC TCT GGG GTC CCT GCC 192 
Arg Leu Leu lie Tyr Leu Val Ser Asn Leu Asp Ser Gly Val Pro Ala 
50 55 60 



AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC ATC CAT 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lie His 
65 70 75 80 



240 



20 



CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT CAG CAC ATT GAG 288. 
Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Glh His lie Glu 
85 90 95 



25 



GGA GCT TAC ACG TTC GGA GGG GGG ACC AAG CTG 6AA ATA AAA 
Gly Ala Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 110 



330 



(2) INFORMATION FOR SEQ ID NO: 38: 

^0 (1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 321 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

( D ) TOPOLOGY : 1 inear 
35 (ii) MOLECULE TYPE:mRNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 
40 (A) NAME/KEY: Idio 27 L chain variable 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 

GAC ATT GTG ATG ACC CAG TCT CAC AAA TTC ATG TCC ACA TCA GTA GGA 48 
Asp He Val Met Thr Gin Ser His Lys Phe Met Ser Thr Ser Val Gly 
5 10 15 

GAC AGG GTC AGT ATC ACC TGC AAG GCC AGT CAG GAT GTG AAT ACT GCT 96 
Asp Arg Val Ser He Thr Cys Lys Ala Ser Gin Asp Val Asn Thr Ala 
20 25 30 

GTA GCC TGG TAT CAA CAG AAA CCA GGA CAA TCT CCT AAA CTA CTG CTT 144 
Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin Ser Pro Lys Leu Leu Leu 
35 40 45 



45 



50 



55 
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60 

AGT GGA TCT GGG ACG GAT TTC ACT TTr Arr a-pn i^r^r. 

ser Sly ser Oly Thr Asp ..^ ?S ?S ^ ?S SI 



— — ^^v* VJAX lAT TAt: TKT ran nUK r^nm rwf^^ * 

ASP Leu Ala Val Tyr Tyr Cya Gl„ Gin iJis se^ P^o EeS 

90 95 

ACG TTC GGT GCT GGG ACC AAG CTG GAA CT6 AAA 

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys ^21 

100 1AC 



(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 321 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 
(il) MOLECULE TYPEzmRNA 
(ill) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 

(A) NAME/KEY: Idio 33 L chain variable 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NoV 3?" 

25 30 



40 45 

?^ IS? SfJ f "^"^ ^^'^ «^ <^ CCT GAT CGC TTC ACT GGC 

Tyr ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp Arg ?S §S 

55 60 

^° 75 80 

03 90 



144 



192 



240 
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ACG TTC GGT GGT GGC ACC AAG CTG GAA ATC AAA 
Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 



321 



70 



IS 



(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 399 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

( D) TOPOLOGY : linear 

(ii) MOLECULE TYPE:mRNA 
(ill) HYPOTHETICAL: no 
(iv) ANTISENSE:no 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 

(A) NAME/KEY: Clone 3GB1 
20 (xl) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 

CTG TCG GTA ACT TCA GGG GTC TAC TCA GAG GTT CAG CTC GAG CAG TCT '48 
Leu Ser Val Thr Ser Gly Val Tyr Ser Glu Val Gin Leu Gin Gin Ser 
-5 1 5 

25 GGG ACT GTG CTG GCA AGG CCT GGG GCT TCA GTG AAG ATG TCC TGC AAG 96 

Gly Thr Val Leu Ala Arg Pro Gly Ala Ser Val Lys Met Ser Cys Lys 
10 15 20 

GCT TCG GGC TAC ACC TTT AAC AGC TAC TGG ATG CAC TGG GTA AAA CAG 144 
Ala Ser Gly Tyr Thr Phe Asn Ser Tyr Trp Met His Trp Val Lys Gin 
^ . 25 30 35 

AGG CCT GGA CAG GGT CTG GAA TGG ATT GGC GCG ATT TAT CCT GGA AAT 192 
Arg Pro Gly Gin Gly Leu Glu Trp lie Gly Ala lie Tyr Pro Gly Asn 
40 45 50 55 

^ AGT GAT ATT AGC TAC AGC CAG AAC TTT AAG GAC AGG GCC AAA CTG ACT 240 

Ser Asp lie Ser Tyr Ser Gin Asn Phe Lys Asp Arg Ala Lys Leu Thr 
60 65 70 

GCC GTC ACA TCC ACC AGC ACT GCC TAC ATG GAA CTC AGA AGC CTG ACA 288 
40 Ala Val Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Arg Ser Leu Thr 

75 80 85 

AAT GAG GAC TCT GCG GTC TAT TTC TGT ACA AAA GAG GAA TAT GAT TAC 336 

Asn Glu Asp Ser Ala Val Tyr Phe Cys Thr Lys Glu Glu Tyr Asp Tyr 

90 95 100 

45 

GAC ACC CTG GAC TAC TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 384 

Asp Thr Leu Asp Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
105 110 115 

GCC AAA ACG: ACA CCC 399 

Ala Lys Thr Thr Pro 

120 



55 
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(2) INFORMATION FOR SEQ ID NO: 41: 

(I) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 402 base pklrs 
B TYPE: nucleic acid 
(C STRANDEDNESS: double 
^^^^ »J 21 APOLOGY : linear 

(II) MOLECULE TYPE:mRNA 
(ill) HYPOTHETICAL: no 
(IV) ANTISENSE:no 
(vl) ORIGINAL SOURCE: 

ti^^ ^J'^^ ORGANISM:mouse 

(iX) FEATURE: 

, (A) NAME/KEY:Clone 17GB7 

(XI) SEQUENCE DESCRIPTIoSTsEQ ?D NO- 41- 

" 20 

m ^ s; ?s - - s ?s =s 

AAT AGT GAT ATT AGC TAP Arr nun »n« 

5|n se. „p „e =2 SS JJS SI - - - ^ ^ „, 

^5 70 

^° 85 
ACA AAT GAG GAC TCT GCG GTC TAT TTC TGT Apa aa» 
Thr As„ Glu ASP Ser Ala Val TyJ Ifs JS iJJ ^ ?JJ 

100 



48 

1 Gin 

5 

96 
144 
192 



110 

TCA GCC AAA ACG ACA CCC 

Ser Ala Lys Thr Thr Pro 402 
120 

(2) INFORMATION FOR SEQ ID NO: 42: 

(1) SEQUENCE CHARACTERISTICS' 

(A) LENGTH: 438 base pairs 

(B) TYPE: nucleic acid 
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(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 
5 (ii) MOLECULE TYPE:mRNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM:mouse 
(ix) FEATURE: 
10 (A) NAME/KEY: Clone 20GA2 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

ATG GAG TTC GGG CTA AAC TGG GTT TTC CTT GTA ACA CTT TTA AAT GGT 48 
Met Glu Phe Gly Leu Asn Trp Val Phe Leu Val Thr Leu Leu Asn Gly 
-15 -10 -5 



15 



20 



ATC CAG TGT GAG GTG AAG CTG GTG GAG TCT GGA GGA GGC TTG GTA CAG 96 

lie Gin Cys Glu Val Lys Leu Val Glu Ser Gly Gly Gly Leu Val Gin 
15 10 

CCT GGG GGT TCT CTC AGA CTC TCC TGT GCA ACT TCT GGG TTA ACC TTC 144 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Leu Thr Phe 
15 20 25 



ACT GAT TAG TAG ATG AAC TGG GTC CGC CAG CCT CCA GGA AAG GAA CTT 192 
Thr Asp Tyr Tyr Met Asn Trp Val Arg Gin Pro Pro Gly Lys Glu Leu 
25 30 35 40 45 

GAA TGG TTG GGT TTT ATT AGA AAC AAA GCT AAT CTT TAC ACA ACA GAC 240 
Glu Trp Leu Gly Phe lie Arg Asn Lys Ala Asn Leu Tyr Thr Thr Asp 
50 55 60 

30 TAC AGT GCA TCT GTG AAG GGT CGG TTC ACC ATC TCC AGA CAT AAT CCC 288 

Tyr Ser Ala Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Pro 
65 70 75 

CAA AGC ATC CTC TAT CTT CAA ATG AAC ACC CTG ACA ACT GAG GAC AGT 336 
Gin Ser lie Leu Tyr Leu Gin Met Asn Thr Leu Thr Thr Glu Asp Ser 
^ 80 85 90 

GCC ACT TAT TAC TGT GCA AGA GAT AGG GGG GGG AGG GAC TGG TAC TTC 384 

Ala Thr Tyr Tyr Cys Ala Arg Asp Arg Gly Gly Arg Asp Trp Tyr Phe 

95 100 105 

40 

GAT GTC TGG GGC GCA GGG ACC ACG GTC ACC GTC TCC TCA GCC AAA ACG 432 

Asp Val Trp Gly Ala Gly Thr Thr Val Thr Val Ser Ser Ala Lys Thr 

110 115 120 125 

ACA CCC 438 
45 Thr Pro 



(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 11 base pairs 

(B) TYPE:nucleic acid 

( C ) STRANDEDNESS : double 

( D ) TOPOLOGY : 1 inear 
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(IX) MOLECULE TYPErmRNA 

{ 1 i i ) HYPOTHETICAL : no 

(iv) ANTISENSE:no 

(vi) ORIGINAL SOURCE: 

, (A) ORGANISM: mouse 

(Ix) FEATURE: 

/ .X ^J^^ NAME/KEY: Clone 27GA5 

(xl) SEQUENCE DESCRIPTION :SEQ ID NO: 43: 



96 



144 



^5 20 

50 

70 

85 

ACC CTG AGA GCT GAG GAC AGT GCC ACT TAT TAC TCV nra il^k ^ 
Thr teu AT, „, Gl„ ASP S„ AI. Thr ^ ^ ^ ?S 

^5 100 
TTC CTA CGG GAC TGG TAC TTC GAT GTC TGG GGC era m^r- ^n,^ 
Fh, L,u «p Trp T,r Ph. *sp S5 ^ ?g 5S 

110 

ACC GTC TCC TCA GCC AAA ACG ACA CCC 
Thr Val ser Ser Ala Lys Thr Thr Pro 
120 125 



(2) INFORMATION FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 354 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

(D) TOPOLOGY: linear 
(li) MOLECULE TyPE:mRNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
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(ix) FEATURE: 

(A) NAME/KEY: Clone 3KB11 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:44: 

GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC TTA GCT GTA TCT CCT CTG 48 
Asp lie Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Pro Leu 
5 10 15 

70 

GGG CAG AGG GCC ACC ATC TCA TAC AGG GCC AGC AAA AGT GTG CAG TTA 96 
Gly Gin Arg Ala Thr lie Ser Tyr Arg Ala Ser Lys Ser Val Gin Leu 
20 25 30 

CAT CTG GCT ATA GTT TAT ATG CAC TGG AAC CAA CAG AAA CCA GGA CAG 144 
His Leu Ala He Val Tyr Met His Trp Asn Gin Gin Lys Pro Gly Gin 
35 40 45 

CCA CCC AGA CTC CTC ATC TAT CTT GTA TCC AAC CTA GAA TCT GGG GTC 192 
Pro Pro Arg Leu Leu He Tyr Leu Val Ser Asn Leu Glu Ser Gly Val 
20 50 55 60 

CCT GCC AGG TTC AGT GGC AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC 240 
Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn 
65 70 75 80 

25 ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT CAG CAC 288 

He His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gin His 
85 90 95 

ATT AGG GTA GCT TAC ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA 336 
He Arg Val Ala Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
30 100 105 110 

CGG GCT GAT GCT GCA CCA 354 
Arg Ala Asp Ala Ala Pro 



35 



115 



(2) INFORMATION FOR SEQ ID NO: 45: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 438 base pairs 
40 (B) TYPE: nucleic acid 

( C ) STANDEDNESS : double 

( D ) TOPOLOGY : 1 inear 

(ii) MOLECULE TYPE:mRNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 

45 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 

(A) NAME/KEY: Clone 17KB1 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

CTA TGG GTA CTG CTG CTC TGG GTT CCA GGT TCC ACT GGT GAC ATT GTG 48 
Leu Trp Val Leu Leu Leu Trp Val Pro Gly Ser Thr Gly Asp He Val 
-10 -5 1 



55 
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192 



240 



S ill ^= - iJJ ?S ^ ^ M - ^ 

35 

TAT ATG CAC TGG AAC CAA CAG AAA CCA oaA n^n. 

™« nx3 rrp jsn Gin Gin Lys Pro Gly Gin P^i ^ 

*5 50 



GCA CCG 

Ala Pro 438 

(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 417 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:mRNA 

(iii) HYPOTHETICAL: no 

(iv) ANTISENSE:no 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM:mouse 
(ix) FEATURE: 

(A) NAME/KEY: Clone 20KB1 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46; 

GGCCGCG GTGAGAACCG TTGGGAATOC ATG GAG ACA GAC ACA CTC CTG 48 

Met Glu Thr Asp Thr Leu Leu 
-20 -15 
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CTA TGG GTA CTG CTG CTC TGG GTT CCA GGT TCC ACT GGT GAC ATT GTG 96 
Leu Trp Val Leu Leu Leu Trp Val Pro Gly Ser Thr Gly Asp lie Val 
5 -10 -5 1 

CTG ACA GAG TCT CCT GCT TCC TTA GCT GTA TCT CTG GGG CAG AGG GCC 144 
Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly Gin Arg Ala 
5 10 15 

ACC ATC TCA TAC AGG GCC AGC AAA AGT GTC AGT ACA TCT GGC TAT AGT 192 
Thr lie Ser Tyr Arg Ala Ser Lys Ser Val Ser Thr Ser Gly Tyr Ser 
20 25 30 

TAT ATG CAC TGG AAC CAA CAG AGA CCA GGA CAG CCA CCC AGA CTC CTC 240 
Tyr Met His Trp Asn Gin Gin Arg Pro Gly Gin Pro Pro Arg Leu Leu 
35 40 45 

ATC TAT CTT GTA TCC AAC CTA GAC TCT GGG GTC CCT GCC AGG TTC AGT 288 
lie Tyr Leu Val Ser Asn Leu Asp Ser Gly Val Pro Ala Arg Phe Ser 
50 55 60 65 

20 

GGC AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC ATC CAT CCT GTG GAG 33S 
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lie His Pro Val Glu * ' 
70 75 80 

GAG GAG GAT GCT GCA ACC TAT TAC TGT CAG CAC ATT GAG GGA GCT TAC 384 
25 Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gin His He Glu Gly Ala Tyr 

85 90 95 

ACG TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA 417 
Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

30 



(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

35 (A) LENGTH: 420 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE:mRNA 

(iii) HYPOTHETICAL: no 
40 (iv) ANTISENSErno 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 

(A) NAME/KEY: Clone 27KA2 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 



45 



50 



GCGGCCGCGG TGAGAACCGT TTGGGAATTC ATC GAG ACA CAG TCC CAG 48 

Met Glu Thr Gin Ser Gin 
-20 -15 

GTC TTT GTA TTC GTG TTT CTC TGG TTG TCT GGT GTT GAC GGA GAC ATT 96 
Val Phe Val Phe Val Phe Leu Trp Leu Ser Gly Val Asp Gly Asp He 
-10 -5 1 



55 
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^ X 2? ?S JJJ SI 

^3 30 

TGG TAT CAA CAG AAA CCA GGA CAA TCT CCT aaa ^» 

xy. Gin Lys Pro Gly Gin Ser Pro Lys" ^eu l^Z len ^ Ser 

45 50 

60 g5 ' 

75 80 



192 



^4U 



288 



85 90 95 

^ ^S- f^? ^ 9^^ AAA CGG GCT GAT 

Asp 
110 



™* wv,v, MAv, cxy «AA CTG AAA CGG GCT GAT 

Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Sa Sp "° 
100 105 



(2) INFORMATION FOR SEQ ID NO; 48: 

(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 360 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 
(li) MOLECULE TYPE:mRNA 

{ iii ) HYPOTHETICAL : no 
(iv) ANTISENSErno 
(vi) ORIGINAL SOURCE: 

(A) ORGANISM: mouse 
(ix) FEATURE: 

(A) NAME/KEY: Clone 23KA26 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48 

?^ ATG ACA CAG TCT CAC AAA TTC ATG TCC 48 

Gly Val Asp Gly Asp He Val Met Thr Gin Ser His Lys Se Se? Sr 

20 25 
35 40 
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AAA CTA CTG ATT TAC TCG GCA TCC TAT CGG TAC ACT GGA GTC CCT GAT 192 
Lys Leu Leu lie Tyr Ser Ala Ser Tyr Arg Tyr Thr Gly Val Pro Asp 
45 50 55 

CGC TTC ACT GGC AGT GGA TCT GGG ACG GAT TTC ACT TTC ACC ATC AGC 240 
Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr lie Ser 
60 65 70 75 

AGT GTG CAG GCT GAA GAC CTG GCA GTT TAT TAC TGT CAG CAA CAT TAT 288 
Ser Val Gin Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gin Gin His Tyr 
80 85 90 



AGT ACT GCG TGG ACG TTC GGT GGT GGC ACC AAG CTG GAA ATC AAA CCG 
Ser Thr Ala Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys Arg 
95 100 105 



336 



GCT GAT GCT GCA CCA ACT GTA TCC 
Ala Asp Ala Ala Pro Thr Val Ser 
110 115 



360 



Claims 



An immunoglobulin H chain variable region fragment which contains a hypervariable region CDR1 having an amino 
acid sequence selected from 

(1) Ser Tyr Trp Met: His; 

Asp Tyr Tyr Met Asn; and 
Asn Tyr Trp Met Gin , 



a hypervariable region CDR2 having an amino add sequence selected from 

(2) Ala lie Tyx Pro Gly Asn Ser 
Asp lie Ser Tyr Ser Gin . Asn 
Phe Lys Asp; 
Phe lie Arg Asn Lys Ala 
Asn Leu Tyr Thr Thr Asp 
Tyr Ser Ala Ser Val Lys 
Gly; 

Phe lie Arg Asn Lys Ala 
Asn Tyr Tyr Thr Thr Glu 
Tyr Ser Ala Ser Val Lys 
Gly; and 

Ala lie Tyr Pro Gly Asp 
Gly Asp Thr Arg Tyr Thr 
Gin Lys Phe Lys Gly, 
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a hypervariable region CoWving an amino acid sequence selected frjP 

(3) Glu Glu Tyr Asp Tj^ Asp 
Thr Leu Asp Tyr; 
Asp Arg Gly Gly Arg Asp 
Trp lyr Phe Asp val; 
Asp Gly Phe Leu Arg Asp 
Tip Tyr Phe Asp Val; and 
Ser Gly Tyr Tyr Gly Ser 
Phe Val Gly Phe Ala Tyr . 



An immunoglobulin H chain variable region fragment having the lbll««ng amino add sequence 

Glu val . Gin Leu Gin Gin Ser Gly Thr Val 
Leu Ala Arg Pro Gly Ala Ser Val Lys Met 
ser Cys Lys Ala Ser Gly ^r Thr Phe Asn 
ser Tyr Trp Met:. His Trp Val Lys Gin Arg 
Pro Gly Gin Gly Leu Glu Trp He Gly ^ 
lie Tyr Pro Gly Asn Ser Asp He Ser Tyr 
ser Gin Asn Phe Lys Asp Arg Ala Lys Leu 
Thr Ala val Thr Ser Thr Ser -mr Ala Ty^ 
Met: Glu Leu Arg Ser Leu Thr Asn Glu Asp 
ser Ala Val Tyr Phe Cys Thr Lys Glu Oil 
^ ASP Tyr ASP Thr Leu Asp Tyr Trp Gly 
Gin Gly Thr Ser Val Thr Val Ser Ser 
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An immunoglobulin H chain variable region fragment having the following amino acid sequence 



Glu Val Lys Leu Val Glu Ser Gly Gly Gly 
Leu Val Gin Pro Gly Gly Ser Leu Arg Leu 
Ser Cys Ala Thr Ser Gly Phe Thr Phe Thr 
Asp Tyr Tyr Met: Asn Trp Val Arg Gin Pro 
Pro Gly Lys Ala Leu Glu Trp Leu Gly Phe 
lie Arg Asn Lys Ala Asn Tyr Tyr Thr Thr 
Glu Tyr Ser Ala Ser Val Lys Gly Arg Phe 
Thr He Ser Arg Asp Asn Ser Gin Ser He 
Leu Tyr Leu Gin Met Asn Thr Leu Arg Ala 
Glu Asp Ser Ala Thr Tyr Tyr Cys Ala J\rg 
Asp Gly Phe Leu Arg Asp Trp Tyr Phe Asp 
Val Trp Gly Ala Gly Thr Thr Val Thr Val 
Ser Ser. 



An immunoglobulin H chain variable region fragmait having the following amino acid sequence 

Glu Val Lys Leu Val Glu Ser Gly Gly Gly 
Leu Val Gin Pro Gly Gly Ser Leu Arg Leu 
Ser Cys Ala Thr Ser Gly Leu Thr Phe Thr 
Asp Tyr Tyr Met Asn Trp Val Arg Gin Pro 
Pro Gly Lys Glu Leu Glu Trp Leu Gly Phe 
He Arg Asn Lys Ala Asn Leu Tyr Thr Thr 
Asp Tyr Ser Ala Ser Val Lys Gly Arg Phe 
Thr He Ser Arg Asp Asn Pro Gin Ser He 
Leu Tyr Leu Gin Met: Asn Thr Leu Thr Thr 
Glu Asp Ser Ala Thr Tyr Tyr Cys Ala Arg 
Asp Arg Gly Gly Arg Asp Trp Tyr Phe Asp 
Val Trp Gly Ala Gly Thr Thr Val Thr Val 
Ser Ser. 



47 



ftEP07D2082A1 
•eglon fragment having the fbilowing aminSd s 



5. An immunoglobulin H chain vanHf region fragment having the fbilowing aminoVd sequence 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu 
Leu Ala Arg Pro Gly Ala Ser Val Asn Leu 
Ser Cys Lys Ala Ser Gly lyr Thr Phe Thr 
Asn lyr Trp Met Gin Trp Val Lys Gin Arg 
Pro Gly Gin Gly Leu Glu Trp lie Gly Ala ' 

T T a rp» T ■• , is ^ -i 

-J- "-^ w-.jf s,4.y j^j^ tpyj. 

Thr Gin Lys Phe Lys Gly Lys Ala Thr Leu 
Thr Ala Ala Lys Ser Ser Ser Thr Ala Tyr 
Met Gin Leu Ser Ser Leu Ala Ser Glu Asp 
Ser Ala Val Tyr Tyr Cys Ala Arg Ser Gly 
Tyr Tyr Gly Ser Phe Val Gly Phe Ala Tyr 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser 
Ala . 



6. DNA and RNA fragments each encoding an immunoglobulin H chain variahle r«oion v ^-^ 

basesequenceencodingahypen^eregK^CD^havingan^^ 

Ser Tyr Trp Met His; 
Asp lyr Tyr Met Asn; and 
Asn Tyr Trp Met Gin , 

a base sequence encoding a hypervariabte region CDR2 having an amino acid sequence selected from 

(2) 

Ala lie lyr Pro Gly Asn Ser 

Asp lie Ser Tyr Ser Gin Asn 

Phe Lys Asf); 

Phe lie Arg Asn Lys Ala 

Asn Leu Tyr Thr Thr Asp 

Tyr Ser Ala Ser Val Lys 

Gly; 

Phe He Arg Asn Lys Ala 
Asn Tyr Tyr Thr Thr Glu 
Tyr Ser Ala Ser Val Lys 
Gly; and 

Ala He Tyr Pro Gly Asp 
Gly Asp Thr Arg Tyr Thr 
Glu Lys Phe Lys Gly , 



a 
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hypervariable region CDR3 having an amin^ckJ sequence selected from 



(3) Gin Glu Tyr 
Thr Leu Asp 
Asp Arg Gly 
Trp Tyr Phe 
Asp Gly Phe 
Trp Tyr Phe 
Ser Gly Tyr 
Phe val Gly 



Asp Tyr Asp 
Tyr; 

Gly Arg Asp 
Asp Val; 
Leu Arg Asp 
Asp Val; and 
Tyr Gly Ser 
Phe Ala Tyr • 



An immunoglobulin H chain variable region fragment having following base sequence 

GAG GTT GAG CTC CAG CAG TCT GGG ACT GTC 
CTG GCA AGG CCT GGG GCT TCA GTG AAG ATC 
TCC TGC AAG GCT TCG GGC TAC ACC TTT AAC 
AGC TAC TGG ATG CAC TGG GTA AAA CAG AGG 
CCT GGA CAG GGT CTG GAA TGG ATT GGC GCG 
ATT TAT CCT GGA AAT AGT GAT ATT AGC TAC 
AGC CAG AAC TTT AAG GAC AGG GCC AAA CTC 
ACT GCC GTC ACA TCC ACC AGC ACT GCC TAC 
ATG GAA CTC AGA AGC CTG ACA AAT GAG GAC 
TCT GCG GTC TAT TTC TCT ACA AAA GAG GAA 
TAT GAT TAC GAC ACC CTC GAC TAC TOG GGT 
CAA GGA ACC TCA GTC ACC GTC TCC TCA, 
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egion fragmem ha>«ng the foHowing baselRence 

GAG GTG AAG CTG GTG GAG TCT GGA GGA GGC 
TTG GTA CAG CCT GGG GGT TCT CTC AGA CTC 
TCC TCT GCA ACT TCT GGG TTA ACC TTC ACT 
GAT TAG TAC ATG AAC TGG GTC CGC CAG CCT 

CCA GGA AAG GAA err GAA TCG -Pro GGT TTT 

BTT" nrjTv Ti •>« •» <-i^^rr. « 

.-.^ 

GAC TAC AGT GCA TCT GTG AAG GGT CGG TTC 
ACC ATC TCC AGA GAT AAT CCC CAA AGC ATC 
CTC TAT CIT CAA ATG AAC ACC CTC ACA ACT 
GAG GAC AGT GCC ACT TAT TAC TCT GCA AGA 
GAT AGG GGG GGG AGG GAC TGG TAC TTC GAT 
GTC TGG GGC GCA GGG ACC ACQ GTC ACC GTC 
TCC TCA . 



immunoglobulin H chain variable region fragment having the foOowing base sequence 

GAG GTG AAG CTC GTG GAG TCT GGA GGA GGC 
TTG GTA CAG CCT GGG GGT TCT CTC AGA CTC 
TCC TCT GCA ACT TCT GGG TTC ACC TTC ACT 
GAT TAC TAC ATC AAC TGG GTC GGC CAG CCT 
CCA GGA AAG GCA' CTT GAG TCG -iTC GGT TTT 
ATT AGA AAC AAA GCT AAT TAT TAC ACA ACA 
GAG TAC AGT GCA TCT GTC AAG GGT CGG TTC 
ACC ATC TCC AGA GAT AAT TCC CAA AGC ATC 
CTC TAT CTT CAA ATC AAC ACC CTC AGA GCT 
GAG GAC AGT GCC ACT TAT TAC TCT GCA AGA 
GAT GGG TTC CTA CGG GAC TGG TAC TTC GAT 
GTC TGG GGC GCA GGG ACC ACG GTC ACC GTC 
TCC TCA- 
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10. An immunoglobulin H chain variable region fragment having the followingbase sequence 



GAG 


GTT 


CAG 


CTC 


CAG 


CAG 


TCT 


GGG 


GCT GAA 


CTG 


GCA 


AGA 


CCT 


GGG 


GCT 


TCA 


GTG 


AAC 


TTG 


TCC 


TGC 


AAG 


GCT 


TCT 


GGC 


TAC 


ACC 


TTT 


ACT 


AAC 


TAC 


TGG 


ATG 


CAG 


TGG 


GTA AAA 


CAG 


AGG 


CCT 


GGA 


CAG 


GGT 


CTG 


GAA 


TGG 


ATT 


GGG 


GCT 


ATT 


TAT. CCT 


GGA 


GAT 


GGT 


GAT 


ACT 


AGG 


TAC 


ACT 


CAG 


AAG 


TTC 


AAG 


GGC 


AAG 


GCC 


ACA TTG 


ACT 


GCA 


GCT AAA 


TCC 


TCC 


AGC 


ACA 


GCC 


TAC 


ATG 


CAA 


CTC 


AGC 


AGC 


TTG 


GCA 


TCT 


GAG 


GAC 


TCT 


GCG 


GTC 


TAT 


TAC 


TGT 


GCA AGA 


TCG GGC 


TAC 


TAT 


GGT AGC 


TTC 


GTT 


GGG 


TIT 


GCT 


TAC 


TGG 


GGC 


CAA GGG 


ACT 


CTG 


GTC 


ACT 


GTC 


TCT 



GCA . 



1 1 . An immunoglotejiin L chain variable region fragment which contains a hypervariable region CDR1 having an amino 
acid sequOTce selected from 

( 1 ) Tyr Arg Ala Ser Lys Ser Val 
Gin Leu His Leu Ala lie Val 
Tyx Met His; 

Tyr Arg Ala Ser Lys Ser Val 
Ser Thr Ser Gly Tyr Ser Tyr 
Met His; 

Lys Ala Ser Gin Asp Val Asn 
Thr Ala Val Ala; and 
Lys Ala Ser Gin Asp Val Thr 
Thr Asp Val Ala , 

a hypervariable region CDR2 having an amino add sequence selected from 

(2) Leu Val Ser Asn Leu Glu Ser; 

Leu Val Ser Asn Leu Asp Ser; and 
Ser Ala Ser Tyr Arg Tyr Thr, 
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and a hypervariaWe region CDfiMing an amino add sequence selected fr J 

^3) Gin His He Arg Val Ala Tyr 
Thr; 

Gin His He Arg Gly Ala Tyr 
Thr; 

Gln His He Glu Gly Ala Tyr 

Gin Gin His lyr Ser Pro Pro 
Leu Thr; and 

Gin Gin His Tyr Ser Thr Ala 
Trp Thr . 



immunoglobulin L chain variable region fragment having the following amino add seq. 

Asp He Val Leu Thr Gin Ser Pro Ala Ser 
Leu Ala Val Ser Pro Leu Gly Gin Arg Ala 
Thr He Ser Tyr. Arg Ala Ser Lys Ser Val 
Gin Leu His Leu .Ala He Val Tyr Met His 
Trp Asn Gin Gin Lys Pro Gly Gin Pro Pro 
Arg Leu Leu He Tyr Leu Val Ser Asn Leu 
Glu Ser Gly Val Pro Ala Arg Phe Ser Gly 
Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn 
He His Pro Val Glu Glu Glu Asp Ala Ala 
Thr Tyr Tyr Cys Gin His He Arg Val Ala 
Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu 
He Lys . 
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13. An immunogtobulin L chain variable region fragment having the following amino acid sequence 



Asp lie Val Leu Thr 
Leu Ala Val Ser Leu 
lie Ser Tyr Arg Ala 
Thr Ser Gly Tyr Ser 
Gin Gin Lys Pro Gly 
Leu lie Tyr Leu Val" 
Gly val Pro Ala Arg 
Ser Gly Thr Asp Phe 
Pro Val Glu Glu Glu 
Tyr Cys Gin His lie 
Phe Gly Gly Gly Thr 



Gin Ser Pro Ala Ser 
Gly Gin Arg Ala Ser 
Ser Lys Ser val Ser 
Tyr Met His Trp Asn 
Gin Pro Pro Arg Leu 
Ser Asn Leu Glu Ser 
Phe Ser Gly Ser Gly 
Thr Leu Asn lie His 
Asp Ala Ala Thr Tyr 
Arg Gly Ala Tyr Thr 
Lys Leu Glu lie Lys \ 



14. An ihfvnunoglobulin L chain variable region fragment having the following amino add sequence 



Asp 


He 


val 


Leu 


Thr 


Gin 


Ser 


Pro 


Ala 


Ser 


Leu 


Ala 


Val 


Ser 


Leu 


Gly 


Gin 


Arg 


Ala 


Thr 


He 


Ser 


Tyr 


Arg Ala 


Ser 


Lys 


Ser 


Val 


Ser 


Thr 


Ser 


Gly 


Tyr Ser 


Tyr 


Met: 


His 


Trp 


Asn 


Gin 


Gin 


Arg 


Pro 


Gly 


Gin 


Pro 


Pro 


Arg 


Leu 


Leu 


He 


Tyr 


Leu 


Val 


Ser 


Asn 


Leu 


Asp 


Ser 


Gly 


val 


Pro 


Ala 


Arg 


Phe 


Ser 


Gly 


Ser 


Gly 


Ser 


Gly 


Thr 


Asp 


Phe 


Thr 


Leu 


Asn 


He 


His 


Pro 


Val 


Glu 


Glu 


Glu 


Asp 


Ala 


Ala 


Thr 


Tyr 


Tyr 


Cys 


Gin 


His 


He 


Glu 


Gly 


Ala 


Tyr 


Thr 


Phe 


Gly 


Gly 


Gly 


Thr 


Lys 


Leu 


Glu 


He 


Lys. 
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15. An immunoglobulin L chain variabie>egion fragment having the following amino 



sequence 



Asp He val Met Thr Gin Ser His Lys Phe 
Met Ser Thr Ser Val Gly Asp Arg Val Ser 
He Thr Cys Lys Ala Ser Gin Asp val Asn 
Thr Ala val Ala Trp Tyr Gin Gin Lys Pro 
Gly Gin Ser Pro Lys Leu Leu Leu Tyr Ser 
Aia ser Tyr Arg Tyr Thr Gly Val Pro Asp 
His Phe Thr Gly Ser Gly Ser Gly Thr Asp 
Phe Thr Phe Thr He Ser Gly Val Gin Ala 
Glu Asp Leu Ala Val Tyr Tyr cys Gin Gin 
His Tyr Ser Pro Pro Leu Thr Phe Gly Ala 
Gly Thr Lys Leu Glu Leu Lys • 



16. An immunoglobulin L chain variable region fiagment having the following amino add sequence 

Asp He Val Met Thr Gin Ser His Lys Phe 
Met Ser Thr Ser Val Gly Asp Arg Val Thr 
He Thr Cys Lys Ala Ser Gin Asp Val Thr 
Thr Asp val Ald^ Trp ivr Gin Gin Lys Pro 
Arg Gin Ser Pro 'Lys Leu Leu lie Tyr Ser 
Ala Ser Tyr Arg Tyr Thr Gly val Pro Asp 
Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp 
Phe Thr Phe Thr He Ser Ser Val Gin Ala 
Glu ASP Leu Ala Val Tyr Tyr eye Gin Gin 
His Tyr Ser Thr Ala Trp Thr Phe Gly Gly 
Gly Thr Lys Leu Glu He Lys • 
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abiereo 



17. DNA and RN A fragments each encoding an immunoglobulin L chain variableregion fragment which contains a base 
sequence encoding a hypervariable region CDR1 having an amino acid sequence selected from 

( 1 ) Tyr Arg Ala Ser Lys Ser Val 
Gin Leu His Leu Ala lie Val 
Tyr Met: His; 

Tyr Arg Ala Ser Lys Ser Val 
Ser Thr Ser Gly Tyr Ser Tyr 
Met His; 

Lys Ala Ser Gin Asp Val Asn 
Thr Ala Val Ala; and 
Lys Ala Ser Gin Asp Val Thr 
Thr Asp Val Ala , 

a base sequence encoding a hypervariable region CDR2 having an amino acid sequence selected from 

(2) Leu Val Ser Asn Leu Glu Ser; 

Leu Val Ser Asn Leu Asp Ser; and 
Ser Ala Ser Tyr Arg Ty^ Thr , 

and a base sequence encoding a hypervariable region CDR3 having an amino acid sequence selected from 

(3) Gin His lie Arg Val Ala Tyr 
Thr; 

Gin His lie Arg Gly Ala Tyr 
Thr; 

Gin His lie Glu Gly Ala Tyr 
Thr; 

Gin Gin His lyr Ser Pro Pro 
Leu Thr; and 

Gin Gin His Tyr Ser Thr Ala 
Trp Thr . 
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Fegion fragment having the following base Rnce 

GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC 
1TA GCT GTA TCT CCT CTG GGG CAG AGG GCC 
ACC ATC TCA TAG AGG GCC AGC AAA AGT GTC 
CAG TTA CAT CTG GCT ATA GTT TAT ATC CAC 
TGG AAC CAA CAG AAA CCA GGA CAG CCA CCC 

— w r^x^ ±i^x tix'A TCC AAC CTA 

GAA TCT GGG GTC CCT GCC AGG TTC AGT GGC 
AGT GGG TCT GGG ACA GAC TTC ACC CTC AAC 
ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA 
ACC TAT TAC TGT CAG CAC ATT AGG GTA GCT 
TAC AOG TTC GGA GGG GGG ACC AAG CTC GAA 
ATA AAA . 



immunoglobulin L chain variable region fragment having the following base sequence 

GAC ATT GTG CTG ACA CAG TCT CCT GCT TCC 
TTA GCT GTA TCT CTG GGG CAG AGG GCC TCC 
ATC TCA TAC AGG GCC AGC AAA AGT GTC AGT 
ACA TCT GGC TAT AGT TAT ATG CAC TX3G AAC 
CAA CAG AAA CCA GGA CAG CCA CCC AGA CTC 
CTC ATC TAT CTT GTA TCC AAC CTA GAA TCT 
GGG GTC CCT GCC AGG TTC AGT GGC AGT GGG 
TCT GGG ACA GAC TTC ACC CTC AAC ATC CAT 
CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT 
TAC TGT CAG CAC ATT AGG GGA GCT TAC AGG 
TTC GGA GGG GGG ACC AAG CTG GAA ATA AAA . 
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An immunoglobulin L chain variable region fragment having the following base sequence 



GAC 


ATT 


GTG 


CTG 


ACA 


CAG 


TCT 


CCT 


GCT 


TCC 


TEA 


GCT 


GTA 


TCT 


CTG 


GGG 


CAG 


AGG 


GCC 


ACC 


ATC 


TCA 


TAG 


AGG 


GCC 


AGC 


AAA 


AGT 


GTC 


AGT 


ACA 


TCT 


GGC 


TAT 


AGT 


TAT 


ATG 


CAC 


TGG 


AAC 


CAA 


CAG 


AGA 


CCA GGA 


CAG 


CCA 


CCC 


AGA 


CTC 


CTC 


ATC 


TAT 


CTT 


GTA 


TCC 


AAC 


CTA GAC 


TCT 


GG6 


GTC 


CCT 


GCC 


AGG 


TTC 


AGT 


GGC 


AGT 


GGG 


TCT 


GGG 


ACA GAC 


TTC 


ACC 


CTC 


AAC 


ATC 


CAT 


CCT 


GTG 


GAG 


GAG 


GAG 


GAT 


GCT 


GCA 


ACC 


TAT 


TAG 


TGT 


CAG 


CAC 


ATT 


GAG 


GGA GCT 


TAC 


ACG 


TTC 


GGA 


GGG 


GGG 


ACC 


AAG 


CTG 


GAA 


ATA 


AAA 



An inmunoglobutin L chain variable region fragment having the following base sequence 

GAC ATT GTG ATG ACC CAG TCT CAC AAA TTC 
ATG TCC ACA TCA GTA GGA GAC AGG GTC AGT 
ATC ACC TGC AAG GCC AGT CAG GAT GTG AAT 
ACT GCT GTA GCC TGG TAT CAA CAG AAA CCA 
GGA CAA TCT CCT AAA CTA CTG CTT TAC TCG 
GCA TCC TAC CGG TAC ACT GGA GTC CCT GAT 
CAC TTC ACT GGC AGT GGA TCT GGG ACG GAT 
TTC ACT TTC ACC ATC AGC GGT GTG CAG GCT 
GAA GAC CTG GCA GTT TAT TAC TGT CAG CAA 
CAT TAT AGT CCT CCT CTC ACG TTC GGT GCT 
GGG ACC AAG CTG GAA CTG AAA . 
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22. An immunoglobulin L chain vanHTregion fragment having the following baseliTence 

GAC ATT GTG ATG ACA CAG TCT CAC AAA TTC 
ATG TCC ACA TCA GTT GGA GAC AGG GTC ACC 
ATC ACC TGC AAG GCC AGT CAG GAT GTC ACT 
ACT GAT GTA GCC TGG TAT CAA CAG AAA CCA 
OGA CAA TCT CCT AAA CTA CTG ATT TAC TCG 
CCA TCC TAT CGG xAC ACr GGA GTC CCT GAT 
OGC TTC ACT GGC AGT GGA TCT GGG ACG GAT 
TTC ACT TTC ACC ATC A6C AGT GTC CAG GCT 
GAA GAC CTC GCA GTT TAT TAC TCT CAG CAA 
CAT TAT AGT ACT GOG TCG ACG TTC GGT GGT 
GGC ACC AAG CTC GAA ATC AAA . 



23. An Fv region fragment comprising the immunoglotxilin H chain variahio rani/,» #„„«^ 

the immunoglobunn L chain variable region fr^^ "^^"^ to daim 2 and 

24. An Fv region fragment comprising the immunoglobulin H chain variMix ra^ir^^ . ^. 

the immunoglobur^LchainvariSe region fraXla.^^ 

25. An Fv region fragment comprising the immunoglobulin H chain variaNo roni«n 
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FIG. I 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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Vol 

Gin 

Leu 

Gin 
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Ser 

Gly 

Thr 
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Leu 

Ala 

Arg 

Pro 

Gly 
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Ser 
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Lys 

Met 
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Gly 

Tyr 
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Gly 

Gly 
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Leu 
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Cys 

Ala 

Thr 

Ser 

Gly 

Leu 

Thr 

Phe 

Thr 



Glu 

Vol 

Lys 

Leu 

Vol 

Glu 

Ser 

Gly 

Gly 

Gly 

Leu 

Vol 
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Gly 
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31 
32 
33 
34 



Ser 
Tyr 
Trp 
Met 



Ser 
Tyr 
Trp 
Met 



Glu 

Val 
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Leu 

Gin 

Gin 

Ser 

Gly 

Ala 

Glu 

Leu 

Ala 

Arg 

Pro 

Gly 

Ala 

Ser 

Vol 

Asn 

Leu 

Ser 
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Lys 
Ala 
Ser 
Gly 
Tyr 
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Phe 
Thr 



Asp 
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Met 
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Met 
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Tyr 
Trp 
Met 
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